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Fi TORCH 


A Man Size Job! 


The dismantling of the Rush Street Bridge, an ; 5 
spanning thé Chicago River was justly termed 
by engineers as “A man size job.” 








Approximately two hundred and fifty tons of 
metal was cut from the structure in sizes small 
enough to be lowered on barges. 


The Ketler-Elliot company, purchasers of the 








a 
old bridge for salvage, are one of the many con- & 
cerns W ho hav e standardized on TORCHW ELD : 

¢ 
apparatus for diversified kinds of work. Oper- _ 
at} : > ] PA Tere @ , > } , > Work in TORCHWELD tus in dis- 
ations on the bridge were continued during the atinn tut tak set ie as te 
ten days of work without a single delay due to Sr ne ans Vere Se See Se 


burnt out tips or back-flashing. This is but one 
of the many incidents that has made the name 
TORCHWELD synonymous with the highest 
type of welding and cutting equipment. 


TORCHWELD apparatus will stand the heavy duty tests under the most difficult con- 
ditions and will prove itself efficient and economical in operation and gas consump- 
tion. 


Your most exacting requirements can be met to your complete satisfaction if you will 
give the TORCHWELD PROCESS the justice of a demonstration. 


Torchweld Equipment Co. 


Fulton and Carpenter Sts., Chicago 


High Grade Welding and Cutting Apparatus 
and Generators Outfit, Welding Rods, 


Fluxes and Accessories 
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“Lead me to it!” 
says the oxwelder 


Ts the oxwelder no job seems impossible. 





































Taught by Oxweld Experts, trained in 

the nation-wide school of Oxweld ex- 

perience, working shoulder to shoulder with 

Oxweld Engineers—he has become inured to 

marvels in the cutting and oxwelding of metals. 

Conscious of the almost limitless possibil- 
ities of oxwelding, confident of his own ability What Oxweld 
and sure of his tools—he daily justifies the wndoncaead 


slogan “Oxweld Can Do It!” ay 
To develop such men from among your own Cinelli ain vie 
employees and to put them to work on your for you. 


problems of production and reclamation, is a 
part of Oxweld Service. 

A word from you will bring an Oxweld 
Service Engineer to your plant—ready to 
apply oxwelding and cutting to your work 
and to teach your men. 

Such service costs you nothing—why not 
write, wire or telephone to-day? 


cAn illustrated book, “Oxweld Can Do 
It!” is yours for the asking. It tells what 
Oxweld is doing for others. 


OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago San Francisco 


W orld’s Largest Maker of Equipment for 
Oxwelding and Cutting Metals 


Sales Representatives in the Principal 
Cities of the World 
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The modern torch 
bearer carries 


a PUROX 


A Good Mixer Makes 
Lots of Friends 


This is especially true of torches. 


PUROX TORCHES are soconstructed 
that they MIX the CORRECT VOLUMES 
of oxygen and acetylene or oxygen and hy- 
drogen, and mix them THOROUGHLY 
before they reach the tip. 


This accounts for the smooth, soft, 
neutral flame which makes friends for 
PUROX TORCHES in the welding industry. 


WELDING 
597 Beaufait St. LJ R a weet he 2 ~ rapa 
DETROIT LOS ANGELES 
CcCutTFinG 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus ana 
supplies. Che advertising section includes the principal manufacturers 
of the United States. 





ACETYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 
Universal Oxygen Co, 
Prest-O-Lite Co. 


ACETYLENE (Dissolved) 
Air Reduction Sales Co. 


ACETYLENE GENERATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘'o 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Vo. 
Superior Oxy-Acetylene Mach. ‘‘e 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
Wilson Welder & Metals Co. 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Alloy Welding Products Co. 
American Flux Co. 
Burdett Cxygen Co. 
Kentucky Fargen-Ryerogen Co. 
Cortland Welding Compound Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemica! Co. 
Oxweid Acetylene Co. 
Superior Oxy-Acetylene Machine ‘‘o 
Torchweld uipment Co. 
United States Welding Co 
Universal Oxygen Co 
Victor Oxy-Acetylene Equipment Co. 
Wilson Welder & Metals Co. 


ALUMINUM SOLDER 
Air Reduction Sales (o. 
Burdett Oxygen Co. 
Liberty Welding Co. 
ANNEALING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Ce 
4 PRONS (Asbestos) 
Chicago Eye Shield Co 
F. D. Farnam & Co. 
Electric Arc Cutting & Welding Co 
ASBESTOS GLOVES 
Air Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
F. Farnam & Co. 
Imperial Brass Mfg. Co. 
Universal Oxygen Co. 
ASBESTOS SHEET PAPEK 
Air Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 
‘ avis-Bournonville Co, 
F. D. Farnam & Co. 
Imperial Brass Mfg. Co. 
Uxwelda Acetylene Co. 
8u or Oxy-Acetylene Machin. ‘‘o 
United States Welding Co. 
Universal Oxygen Co. 
BLOW TORCHES (Acetylene) 
See “Torches” 





Rochester 
Welding 


orks 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S..W. MILLER, M. E., Proprietor 











Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boiler Welding and special tanks 
our specialty. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 











BOOKS (Relating te Welding) 
The Welding Engineer 
Electric Arc Cutting & Weiding Co. 
Wilson Welder & Metals Co. 


BRASS AND BRONZE FLUX 
Air Reduction Sales Co. 
Burdett Om Co. 
Cortland tiding Compound Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
United States Welding Co. 
Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 


superior Oxy-Acetylene Machine Co. 

Torchweld uipment Co 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co 
BRASS SPEL’ WIRE 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Universal Oxygen Co. 

Torchweld Equipment Co. 
BRAZING OUTFITS 

Bastian-Blessing Co. 

Buffalo Dental Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co 

Torchweld Equipment Co. 
BRONZE FILLER RODS 

Air Reduction Sales Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Co 

Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Ce 

Torchweld Equipment Co. 

United States Welding Co 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co 

Wilson Welder & Metals Co 
BUTT WELDER: 

American Electric Fusion Corp. 
CABLE (For Leads) 

Electric Arc Cutting & Welding Co 

General Electric Co. 

Transportation Engineering Corp. 

Wilson Welder & Metals Co. 
CARBIDE (Calcium) 

Farmers Standard Carbide Co. 

Gas Tank Recharging Co. 

Shawinigan Products Corp. 

Union Carbide Sales Co. 
CARBIDE (Compressed in Cakes) 

Carbic Mfg. Co. 


CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHE® 
See “Torches” 
CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Cortland Welding Compound Co 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bourronville Co. 
Kentucky Oxygen-Hydrogen Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine ©o 
Standard Mfg. Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
Wilson Welder & Metals Co. 
COPPER 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
CUTTING RODS (Eléc. Arc) h 
Electric Arc Cutting & Welding Co 
Wilson Welder & Metals Co. 


Wm. Wharton, Jr., & Co. 
ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co 

General Electric Co. 

Lincoln Elec. Co. 
Westinghouse Elec. & Mfz. Co 
Wilson Welder & Metals Co. 
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The LAWRENCE PATENTED PROCESS is the only economical 


and dependable way to repair your scored cylinders. 


Service stations throughout the United States. 


For full particulars to obtain patented rights, apply at the Li-: 
censee office at 292 Halsey St., Newark, N. J. 


L. LAWRENCE & COMPANY 





Distributors of DISTRIBUTORS OF REBCO 
De Luxe Light Weight RINGS 
Gray Iron Pistons REBCO was invented to form a unit prac- 
tically homogeneous with the piston, so 
Detroit, Cleveland, Buf- that it is impossible for the ring to recipro- 
falo, Pittsburgh. cate in the piston groove with the up and 


down movement of the piston. 


A set of De Luxe light 





The oil-pumping piston 


weight pistons will make ring has given way to 
your motor run smooth. REBCO 
It will eliminate all the vibration and give Install it for more power and less operat- 


you all the advantages of aluminum alloy ing cost. 
pistons with none of the disadvantages. 
They also are a wonderful saver of gas- er ee HISPEED 


oline and oil. 


HI-SPEED is individually cast, of very 
high grade gray iron of special formula; 
assuring flexibility, with permanent and 
equal tension. 





LAWRENCE SERVICE PLANTS 


Buffalo—846 Main St. Minneapolis—14 No. 9th St. 
Chicago—1522 Michigan Ave. New York City—355 W. 57th St. 
Cleveland—6529 Euclid Ave. Pittsburgh—5102 Baum Blvd. 
Milwaukee—18 Martin St. San Francisco—116 Hyde St. 


Main and Licensees Office at 


292 Halsey Street NEWARK, NEW JERSEY 
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ELECTRIC RESISTANCE WELDERS. See 
“Resistance Welding Machines” 


ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
Wilson Welder & Metals Co. 
General Electric Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
ELEOTROLYTIC OXYGEN AND HY DROGER 
GENERATING EQUIPMENT 
Burdett -Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish Iron) 

Air Reduction Sales Co. 

Bierman-Everett Fdy. Co. 

Burdett Oxygen Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 

Kentucky Oxygen-Hydrogen Co. 

Electric Arc Cutting & Welding Ce. 

Davis-Bournonville Co. 

Hauck Mfg. Co. 

Modern Engineering Co. 

The Imperial Brass Mfg. Co. 

Oxweld ye ~e™ 

Page Steel re Co. 

duperter Oxy-Acetylene Machine Cc. 

Transportation Engineering Corp. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

Weldit Acetylene Co. 

Wilson Welder & Metals Co. 
tiLinm KUDs (Tobin Bronze) 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Central Steel & Wire Co. 

Bierman-Everett Fdy. Co. 

Davis-Bournonville Co 

Kentucky Oxygen-Hydrogen Co. 

International Oxygen Co. 

The imperial Brass Mfg. Co. 

Modern Engineering Co. 

Uxweld Acetylene Co 

Page Steel & Wire Co. 

superior Uxy-Acetvyiense Machine Co 

Torchweld Equipment Co. 

United States Welding Co 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
FILLER KODS (Vanadium Stee, 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Bierman-Everett Fdy. Co. 

Central Steel & Wire Co. 

Universal Oxygen Co. 

Wm, Cramp & Sons 

Davis-Bournonville Co. 

Hauck Mfg. Co. 

{nternational Oxygen Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Uxweld Acetylene Co. 

Reid-Avery Co. 

Torchweld Equipment Co. 

duperior Oxy-Acetylene Machine Co 

United States Welding Co. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

Wilson Welder & Metals Co. 
FIREPROOF PLASTIC 

National Carbon Co. 

U. S. Welding Co. 


¥LUE WELDERS (Electric) 
General Electric Co. 
Wilson Welder & Metals Co. 
FLUXES 
Air Reduction Sales Co. 
American Flux Co. 
Cortland Welding Compound Co 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
FURNACES (Annealing) 
Buffalo Dental Mfx. Co. 
General Electric Co. 
Hauck Mfg. Co. 
Universal Guyeen Co. 
PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Giest Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetyiene Machine «vo 
GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
GAS FLOW INDICATORS 
Hydrex Engineering Co. 
GAUGES 
U. 8. Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co, 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 
GLOVES (Welders Asbestos) 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
F. D. Farnum & Co. 
Wilson Welder & Metals Co. 


LES 
Chicago Eye Shield Co. 


Geo. 8. Johnston Co. 

‘fhe Alexander Milburn Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co 
Transportation Engineering Corp. 
Victor Oxy-Acetylene Equipment Co. 
Willson Goggles, Inc, 


GRINDING MACHINES 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 

HARDENING FURNACES 
Buffalo Dental Mfg. Co. 

General Electric Co. 
Hauck Mfg. Co. 
HOSE (Oxygen and Acetytene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Aeetylene Co. 
Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 

HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

K-G Welding & Cutting Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co. 
Universal Oxygen Co. 


HYDROGEN 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Association 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
HYDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 

Air Reduction Sales Co. 

Hauck Mfg. . 

The Imperial Brass Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Uxweld Acetylene Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

The Bastian-Blessing Co. 

Universal Oxygen Co. 

Buffalo Dental Mfg Co. 

Federal Brass Works. 

General Welding & Eqpt. Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co 

Torchweld Equipment Co. 
NITROGEN 

Air Reduction Sales Co. 

Linde Air Products Co. 
OLL BURNERS (Preheating) 

Air Reduction Sales Co. 

Gas Products Assn. 

The Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 


OXYGEN (Compressed in Cylinders) 


Air Reduction Sales Co. 

Burdett Oxygen Co. 

California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 

The Linde Air Products Co 
Swift & Co. 

Universal Oxygen Co. 


OXYGEN AND HYDROGEN GENERATING 


EQUIPMENT 

The Electrolabs Co. 
Burdett Oxygen Co. 

Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 


PREHEATING FURNACES (Artificial or 


Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 


PRESSURE GAUGES 


Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonvilie Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
U. 8. Genge Co. 

Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


REGULATING VALVES (Acetylene) 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 


}' 1 


Burdett Oxygen Co. 
Davie-Bournenetile Co. 
Federal Brass Works 
Hauck Mig. Co. 
International Oxygen Co. 
The Imperial Brass Mfg «: 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior -Acetyieue Mach: 
Torchweld ufpment Co. 
United States Welding Co. 
Oniversal Oxygen Co. 
Universal Regulator Co. 
Victor Oxy-Acetylene Equipn 
BEGULATING VALVES (Hydroxo», 
Air Reduction Sales Co. _ 
The Bastian-Blessing Co. 
Rurdett Oxygen Co. 
Federal Brass Works 
international Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
Universal Regulator Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin< Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment co 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
SAND BLAST 
Transportation Engineering Corp. 
RESISTANCE WELDING MACHINES 
American Electric Fusion Corp. 
SCORED CYLINDERS 
L. Lawrence & Co. 
Wilson Welder & Metals Co. 
SEAM WELPEKS (ieee 
American Electric Fusion Corp 
(enera! Kiectric Co. 
SOLDERS 
Liberty Weldi Co. 
SPOT WELDERS 


American Electric Fusion Corp 
TORCHES (Oxy-Acetylene Welding and 
Cutting 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Victor Oxy-Acetylene Eqpt. Co. 
K atucky Oxygen-Hydrogen Co. 
The Alexander Milburn Co. 
Cxwald Acetylene Co. 
Prest-O-Lite Co. 
Sniith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
TORCHES (Oxy-Hydregen Welding and 
Cutting) 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. he Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 

Davis-Bournonville Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweild Acetylene Co. 

Superior Oxy-Acetylene Machine Co 

Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Eqpt. Co. 
bier — ee (UOxysnem and Arey 

en 


e 
Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co 
Torchweid Equipment Co. 
Universal Oxygen Cc 
THERMALENE-G. 


Metal & Teno 
eta it Co 
RCHES (Gasoline ous Kerosene Prehest 


) 
Air uction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial! Brass Mfg. Co. 
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UNION CARBIDE 







WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


UNION CARBIDE 


Peoples Gas Building 
Chicago, IIl. 


Generator Sizes of Union Carbide 


Packed in 100 Pound Drums 


3% in. x 2 in. (Lump) 
2 inex % in. (Egg) 
14in.x % in. (Nut) 

% in. x 1/12 in. (Quarter) 


30 East 42nd St. 
New York 


or Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


SALES COMPANY 


Carbide and Carbon Building 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALAB —_ 
nghaM....cccesess 1916 Morris Ave. 
Prrrr rs 16 = Commerce St. 
14 N. Perry St. 


were 42 s. Central Ave, 


Smith .»<skneas 23 S. Ninth St. 
FreSn0...cccveseeeesecacocerss 932 H St. 
Lee AnQebet.kldoek dex ot 639 Gibbon St. 
FAMORUG. 05 osccesoccvessecened 217 O St. 
San DieBO..csscoseses Seventh and J Sts. 
awn FrancisG@iascessasacacs Balfour Bldg. 
COLORADO 
Denver...... Nineteenth ane Wazee Sts. 
CONNECTICU 
Hartford. . . sce esbeeee<s 412 Tore mbull St. 
‘DISTRICT OF COLUMBIA 
hingtOn. « «sate 501 Second St., N. E. 
FLORIDA 
LVill@whe ea enkenee es5-< 13 Cedar St. 
co onvbebhaeies sce 805 Tampa St. 


An hr 
- 


Ltlanta ... «sossuee eelees P. O. Box 1594 
s nnah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 
ILLINOIS 
.122 So. Michigan Boulevard 
iville 511 Oak St. 
Decatur. «sssncineeaine 133 W. William 8t. 
Bast St. Litas con ccs 44.0 700 Broadway 
Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 §. Granite St., P. O. Box 747 
MonmoOUti.< cde asides 124 E. Archer Ave 


Peoria.... -100-110 Edmund St. 
Phones M¢ ain 700- 701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Springeld: .<iesee.s 1801 Washington St. 
Streator. ..sanwehenames 702 East Elm St 





UNION 


INDIANA 
Evaneville......ccccscces 1601 Illinois St. 
Pert WasOi.><+cressbess 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute.........-.- 921 Wabash Ave. 
IoW. 
DAVORDOFE. 2c cccccccstes 118 Harrison St. 
Des Moines........-.. Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
WHeeetee osc cose 1209 East Fourth St. 
KANSA 
PICtHDUPE cc cccccsopesa 109 W. Third St. 
Game, » «0+ fevcsteaaeene 154 N. Fifth St. 


‘Dougias and Sycamore Aves. 
P. O. Box 951 


Wichita. 


KENTUCKY 
AUG cccncccceccseasepeeeeuen Ceee eer ees 
Louisville. ....scoccisas 126 B. Main St. 
Middlesbore....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St 
MAINE 
Portland ......scsesseess 11 Exchange St. 
MARYLAND 
Baltimore........++.- 19 E. Lombard St. 


Cumberland....53 Third Nat’l Bk. Bldg. 


Salisbury... Mill St., Opp. — Station 
M ASSACHU SETT 

SpringHlelad ...cccccdccececess Napier St. 

Worcester... cccccccceces 15 Federal St. 
MICHIGAN 

Detrelt..cee: Federal and Junction Aves. 

Grand Rapids..500 Shawmut Ave., N. W. 

Hancock. ....cccss First Nat’l Bank Bidg. 

Iron Mountain......513 Stephenson Ave. 

SOOMMB cc cccccceess 172 South Water St. 

eer 303 W. Western Ave. 

Saginaw.. 1830-1840 N. Michigan Ave. 

Sault Ste. “Marie i shila se weed eocccecccecese 
MINNESOTA 

Minneanotie.. «+ <«adeneee 334 N. First St. 


Phones Nicollet 7121, 
Tri City-Automatic 38634 


Virgintia...ooc ccecececsene 413 Chestnut St. 
es 
Vicksburg.......... 312 Washington St. 
MISSOURI 
Ramee Cue. ss< comes 1422 St. Louis Ave. 
ee eee 920 Sixth St,, Sta, ‘‘A.” 
St: Bewles 6s odes (See Bast St. Louis, Ill.) 
NEBRASKA 
CHBMRGs 6060 cctesetene 1007-9-11 Jones St. 
Union Sta. P. O. 

NEW JERSEY 
COUN Kec cs'caaen West and Clinton Sts. 
WOWEIE oss cv ccc cis 251-55 Ridgewood Ave. 
NEW YORK 
RIS os 6006-0000 beh dace 108 Third Ave. 
pe ee eee ee 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


OE PP Hee 1336 Genesee St. 
Geneva...... aaene St. & R. R. Place 
EUNEED. 0-0 046t dunce sense ebbetabonsec 
A Se eee New York Ave. 
Kingston..... O'Neil St. Near Broadway 
Niagara Falls ...... cccoseccee 

PINS. 5 ovine sx cdedaban : Smith ‘St. 

and N. Y., N. H. & H. R. R. Tracks 

eebe.6s 600000000000" 00Ren 135 Hotel St. 
, eee -. 438 Court St. 


bo OE, Pee 22-23 Main St. 
NORTH CAROLINA 
ees 05 W. First St. 
bi |! eres t 13 N. Front St. 
re. ~~ P. O. Box 149 
NORTH DAKOTA 
a Fifth St. and Second Ave. 
OHIO 
Ro 50 ho wees Factory and Moore Sts. 
CRMBDE. 20.8 b4 05 618 Mulberry Road, 8S. E. 


Cincinnati..67 Plum St., Phone Main 682 
Cleveland.... .601 The Citizens’ Bldg. 


es sesevedeasunt 310 Dublin Ave. 
Dageeti ews covcvseven 812-828 E. First St. 
Cais wkiee + hp ea wuenele 338 East High St. 


Mansfield...40 West Third St., Phone 69 
Steubenville......324-343 N, Seventh St, 


TOONS. oc ciccecccebebcne 414 S. Erie St, 
Youngstown...... Jones and Brittain Sts. 
pe Main and 2nd Sts. 
OKLAHOMA 
OMIBNOMA. 660200800 4 West Park Place 
cy ee eee 1-11 N. Boulder 8st. 
OREGON 
Portiane....<sckvervanae 15th and Hoyt Sts. 
PENNSYLVANIA 
= Se Pee re ere 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
a Se eee eee ee 1426 Chestnut St. 
Ny, Pee ere 26 S. Tenth St. 


Johnstown, Messenger St. and B. & O. R.R. 

a ee RT he 
sae 1202 Chamber of Commerce Bldg. 

Pottsville....Railroad and Sanderson St. 


Scranton........ Penn Ave, and Vine St. 
Shamokin.......«. Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH_CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 


TENNESSEE 

i eee ° 

.-627 Volunteer State Insurance Bldg. 
Knoxville.......... 426 West Depot Ave. 
a See 671 South Main St. 
| ee 105-107-109 Broadway 

TEXAS 

oS Pere Wood and Market Sts. 


El Paso..First and Kansas Sts., Phone 50 

Ee Ferree ae 

..Baker and Cedar Sts., P. Oo. Box i214 

San Antonio........:...+-11§ Medina St. 

Waco..Thirteenth & Mary Sts., Phone 23 
UTAH 


Salt Lake City..108 W. Second South St. 


VIRGINIA 
Lynchburg.......... 1324 Commerce St. 
eg ee er 513 Front St. 
I 18th and Cary Sts. 

WEST VIRGINIA 
he pe MELEE Te 195 Roanoke St. 
Charleston..Broad St. and K. & M. R. R. 
Ps 0. 2:0:0:0' Railroad Ave. and First St. 
PEERS, cov cesmeseoncetnece “A” St. 
Huntington...Seventh Ave. & ‘Eighth st. 
Morgantown. veeues 178 Clay St., Phone 20 
Wheeling........ 43rd and McCulloch St. 
WASHINGTON 
DONO ss cédsavtescteas -..1103 First Ave. 
Spokane..162 So. Post St., Phone Riv-96 

WISCONSIN 
oi SOMBRE: ss aecebs Front and King Sts. 
eee 513-19 Williamson St, 
NE Ter 120 Jefferson St. 


CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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K-G 


Cutting 


~ “TORCHES 


Any Length Desired 
for Any Gas Desired 


Home Office and Factory 
556 West 34th St., N. Y. City 
SALES OFFICES: 


Welding 


K - G Welding and Cutting Co., Inc. 


Norfolk 





HAUCK i 
PREHEATERS 9 


20 YEARS OIL BURNER EXPERIENC;: 











No. 8 Hauck Double Burner Outfit 





Hauck Preheaters insure a 60% reduction in acetylene 
and 75% in gas. They use kerosene as fuel which at 
16 cents a gallon produces more heat in half the time 
than charcoal at 60 cents a bushel. 


They do the work in much quicker time with the 
elimination of noxious gases, smoke and ashes. 


Write for Bulletin 127 
HAUCK MANUFACTURING CoO. 


BROOKLYN, N. Y. 
122 Tenth Street - - - 101-113 Eleventh Street 











Philadelphia, Pittsburgh, Chicago, Springfield, Mass. 











Gauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States ae <° 
Westinghouse Electric & Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 
Smith's Inventions, Inc. 
Superior ar Sestgeens Machine Co. 
Universal Oxyg 
The ‘Aleneaden Milburn Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Oxweld Acetylene Co. 

TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Modern Engineering Co. 
buperior -Acetylene Machine Co. 
Torchweld uipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
The Bastian-Blessing Co. 
Air Reduction Sales “o. 
Burdett Oxygen Co. 





VALVES (For Oxygen _— 

Air Reduction Sales Co. 

Burdett Mfg. Co. 

International Oxygen C 

Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 

WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Lincoln Elec. Co. 

U. S. Light & Heat Corporation 
Westinghouse Elec. Mfe “no 
Wilson Welder & Metals Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 

Asbestos Froducts Co. 

Chiiago Eye Shield Co. 

Electric Arc Cutting & Welding Co. 
F. D. Farnam & Co. 

International Oxygen Co. 

The Imperial Brass Mf. Co 
Transportation Engineering Corp. 
Universal Oxygen Co 

Wilson Welder & Metals Co. 

WELDERS’ GUGGLKEs 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 

Geo. 8. Johnston Co. 

Modern Engineering Co. 
Transportation Dngineering Corp. 


Universal Oxygen Co. 


WELDERS MASKS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co 
General Electric Co. 
Geo. S. Johnston Co. 
Torchweld Equipment Co. 
Transportation Engineering Cort 
Wilson Welder & Metals Co. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Are Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp 
Universal Oxygen Co. 
Wilson Welder & Metals Co. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co 
& W. Fuse Works, Genera! Electric Co 
Wilson Welder & Metals Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
Air Reduction Sales Co...............0005 59 
eT I Me he, oes spe cbbiod de ~-» 58 
American Electric Fusion Corp........... - 41 
walls 8 Se £8 
Automotive Electrical ‘Engineer. oe gesene 55 
Bastian-Blessing Co., The............... 30-31 
Bierman-Everett Fdy. Co............606. 9 
The Buckeye Welding & Sup. Co.......... 58 
GD SOE’ ME, OO... ovccc.dddecccccect 54 
To oo a oc0.c.0.0.060.0.000008R0R ae 
4 
Re - 46 
Compressed Gas Corporation.............. 3 
Comtral Beeel “Wire Oo... ciccciccccccccs 57 
Chicago Eye Shield Co..... ‘senncetuceal 11 
Chicago Welded Products Co........ ..... 4 
Commercial Acetylene Supply Co.......... 20 
Cortland Welding Compound Co...... ..... 10 
Wm. Cramp & & Sons Th eek eeme oe tle Web neeena 15 
Davis-Bournonville Co. ............ ceeee 16 
y BP. . fe see - ill 
Blectric Arc Wel Iding & Cutting Co....... . 58 
EE PD Mca cccesctbecceebs cecees 58 
ss. 5  F Y SR rere 57 
Farmers Standard Carbide Co............ 67 
Se , oads odecee cn ¥earceece 17 


G 
GBemtenl MMSte Gere cccccccccccccccedscve 33 
Gas Products ,Assn....-.........0eeeeeeeee 13 
Gas Tank Recharging Co................. 11 
H 
Hauck Manufacturing Co..............4..- & 
Miy@rez Maginesrimg Co... .....cccccscccces 58 
1 
Imperial Brags Mfg. Co.........cccwrvsececs 56 
BmCeemetIeNes OCmpmem Ge... cevccetecccccece 9 
a eee 58 
J 
Gems BG TERME Geis devevcscvccccebicivis 16 
K 
K-G Welding & Cutting Co................ 8 


L 
EE 
Linde Air Products Co.. 





Lincoln Electric Co............ ‘ ; wohl : ‘ ; ; 
Eee , PEPE Gin ccc ccc ccccesé Mabwbbees 

M 
Alexander Milburn Co............0.seecc 19 
Morey Flux & Chemical Co................ 58 
Modern Engineering Co................se0. 10 


N 
CE Is, «6.5 do's 0-0-0 66d bea edie 


P 
Page Steel & Wire Co...... 
The Prest-O-Lite Co., Inc.. 


Reld@-Avery Co. .......0...05.: 16 
Rochester Welding Wks. : 4 
John A. Roebling’s Sons Co. 


Safety Car Heating & ‘Lighting ( 4 
Superior Oxy-Acetylene Machine ; 
Southern Welding Machine Co. 4 
DEERE EP tan nedactaececcccsccs : 17 
Shawinigan Products Corporation 15 
Smith’s Inventions, Inc..... 


The Thermalene Co........... , 58 
Torchweld Equipment Co......... Front Cover 
Transportation Engineering Corp a 


Unites” States Welding Co 
Universal Oxygen Co......... 


Vv 
Victor Oxy-Acetylene Eqpt. Co 


w 
Westinghouse Elec. Mfg. Co.. 
Wm. Wharton, Jr., & Co., Inc 
Wilson Welder & Metals Co. 56 
Wodack Electric Tool Corporation 
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ALUMINUM 


CAST |tRON 


BRAZING 


FLUX 


; he Pc be be ie Ee ES Ee ie: 
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T TY DESERVES ITs Rr 
ewe rLux THA crt 


INIVERSAL OXYGEN COMPANY 











EN MB. per | aa 


THE PUREST OXYGEN saves time” 


Does Better Work 


GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 





Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. Over a score of /. O. C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 


Atlanta, Ga. Indianapolis, Ind. Pittsburgh 

Boston Louisville, Ky. Portland, Ore. 
Buffalo Hoboken, N. J. Salt Lake City 
Chicago Kenosha, Wis. Tariffville, Conn. 
Cleveland Newark, N. J. Toledo, Ohio 
College Point, N. Y. New York City Washington 
Dayton, Ohio Omaha, Nebr. Youngstown, Ohio 
Davenport, Ia. Peoria, Ill. 


International Oxygen Co. 


Newark, New Jersey 
London New York Paris 


ENGINEER 





Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM . 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 


QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. 











Irvington, N. J. 











“SOLFRUNT 


PRESSURE GAUGE 


THE GAUGE THAT IS 


BUILT UP TO A STANDARD 


SAFE 
RUGGED 
ACCURATE 
DEPENDABLE 


A QUALITY INSTRUMENT THAT IS 
THE MARK OF DISTINCTION FOR THE 
FINEST REGULATORS and EQUIPMENT 


U. S. GAUGE COMPANY 
44 BEAVER ST., NEW YORK, U.S. A. 


Chicago Detroit Boston Philadelpelphia 
New Orleans San Francisco Birmingham Montreal 


Distributing agents thruout the world 
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We Can Save You Money On 
GAS and OXYGEN 


WELD---A~-CasT 
FLUXES 


““Weld-a-cast” is a scientific combination of 
chemicals, that causes the metal to melt rap- 
idly shortening the operation, thus economiz- 
ing in time, gas and oxygen. 


““Weld-a-cast’’ adheres readily to the hot 
welding rod which picks up just enough and 
none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 


leaves the metal soft. 


Write for Free Samples 


CorTLAND WELDING Compounp Co. 
Cortianp, N. Y. 

















— NOW. 







: MULTI-SEAT REGULATORS 
> “ECO have four seats 

but cost no more. 

Write for prices and start to reduce your costs 


instead of one, 








23rd and Walnut Streets 











Modern Engineering Company 


St. Louis, U. S. A. 

















Blue Label 





4 “RRO” MILD STEEL WELDING WIRES 
oa 


Custome ORDER NO 


Yellow Label 














| To = % 
es 


ove Cte “RACO” 6 st 


“RACO” MILD STEEL 
“RACO” COVERED 











From —- REID-AVERY COMPANY 
, 1943638 Brdring St Electrodes and ag 














“Raco” 
Mild Steel Electrodes 
for 
Electric Welding 





ed Label 


From — REID-AVERY COMPANY 


1434-36-38 Brandywine St. 
PHILADELPHIA. 


» PA 





Welding Wire 


is the adopted standard with the largest shipbuilders, rail- 
roads and industrial plants. 


The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 


We are in position to furnish the following sizes out of 
stock sb”, %”, de”, *%” and %” diameter. 

“Raco” Electric Welding Wire is sold subject to rejection 
from any cause. 


Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 





STEEL WELDING WIRES 
( 





| 


“Raco” 
Covered Electrodes 
for 
A. CG & D.C. Welding 


Green Label _ 











Crrerro) 


“RACO"MANGANESE 
~ COMPOSITE ELECTRODES 


ane 





To 














REID-AVERY CO. 








o- 





Riche 1434-3638 Brandywine St. Philadelphia, Pa. 
PHILADELPHIA, 


1434-38 Brandywine St. 








“Raco” Soft Iron Rods for 
Oxy-Acetylene Welding 


FROM REID-AVERY COMPANY 
1434-36-38 BRANDYWINE ST. 


PHILADELPHIA, PA 





Composite Electrodes 











—————— eee ee 











CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





Style “P”" fe 


Bold by All the Leading Jobbers of Equipment 
anufactured by 


2300 WARREN AVE., CHICAGO, ILL. 




















CHICAGO EYE SHIELD CO. 
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3@ Church Street . Merchants Exchange 
New York City Bidg., San Francisco,Cal. 
Morris Building 226 Higgins Bldg. 

Philadelphia, Pa. 





PURE OXYGEN 


can be produced in 
your plant by 
LEVIN CELLS, as 
you need it, at a 
fraction of the cost 
of oxygen in tanks. 
The LEVIN CELL 
is simple and safe 
to operate, and it 
produces oxygen 
that is 99.8% pure. 









































LEVIN CELLS are compact and efficient. Each cell 
is a complete oxygen generator; therefore it is a 
simple matter to estimate the installation necessary 
for any capacity, and to increase the size of the in- 
stallation to satisfy an increased demand for gas. The 
convenience and economy offered by the possession 
of this dependable oxygen supply lead to more profit- 
able operation. 


THE ELECTROLABS COMPANY 


2635 PENN AVE., PITTSBURGH, PA. 
Branch Offices: 


















































Los Angeles, Cal. 


Under the Technical Supervision of the 
Electrolytic Oxy-Hydrogen Laboratories, Inc. 






































SUN-LITE. CARBIDE | 


PACKED IN BROWN DRUMS 


For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 
Lighting Generators, 
Contractors’ Torches, 
Etc. 


Write for location of nearest sales agency, from which shipments will be 
Address all correspondence to the Home Office 


GAS TANK RECHARGING COMPANY, MILWAUKEE, WISCONSIN 


made direct to consumer. 





a 34" x 2" 
cin sit a"x iy" 














LU 












IN 100 lb. DRUMS 


In All Commercial Sizes: 


I yy" xX 3g" 
4" xX 1/12” 
MINERS’ LAMP 
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Deeper Penetration—Better Fusion 


and More Welds Per Day 


Ten points of the Westinghouse welding equip- 7. A-C motor provided with outside terminals for con- 
ment that assure economy of operation, good necting for 220 or 440 volts. ee 
. . 8. Control panel mounted over set, making it compact 
penetration and the proper fusion: 


and requiring minimum floor space. 


1. Easy to strike and to hold arc. 9. Ammeter and voltmeter supplied on panel. Opera- 
2. Reactor of lew inductance. tor can readily check current and polarity. 
3. Proper penetration of deposited metal. 10. Covered generator commutator and radiz! self-align- 
4. Small current steps; less than 10 amperes. ing ball bearings for set and exciter. 
5. Twenty-one current steps obtained by adjusting only 
— device; namely, Ber ps Soe tae gs in Bulletin 7149 is a valuable reference book on arc 
rheostat setting requi while changing m down- ; ° ; the 
ward or vertical welding to overhead welding. tem ek gntaa v7 the advantages A * 
6. Electrode does not have a tendency to freeze to estinghouse arc welding equipment. —_ 


work. for a copy. 


Westinghouse Electric and Manufacturing Co. 
EAST PITTSBURGH, PA, 


Offices in All Principal American Cities 


WArcWelders 


Ww 


TNCMOUST 
ELECTRIC y} 















































Oxy—Say Hy. 


186,000 miles per second. 
Hy—tThat may be so, but it never reaches some people. 
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An astronomer told me that light travels at the rate of 


Only recently a scientist measured the star Betelguese and found that it is 


the biggest star in the heavens. 


The biggest thing in the welding and cut- 


ting industry is electrolytic Oxygen and Hydrogen 99% pure or better. You 


don’t need a telescope to-discover this; a few tests will suffice. 


Electrolytic Plants Everywhere 


CALIFORNIA 


California Compressed Gas Co., Los 


Angeles 
California Compressed Gas Co., Oak- 
land 
COLORADO 
Colorado Compressed Gas Co., Denver 
GEORGIA 
Standard Gas Products Co., Atlanta 
ILLINOIS 


Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Sag = Co., Chicago 
Swift & Co., Chicago 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 
Louisville 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 





MICHIGAN 
Burdett Oxygen Co. of Detroit, Detroit 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen & Machinery Co., 
Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 
NEBRASKA 
The Balbach Co., Omaha 


OHIO 
Clarke Chemical Co., Wickliffe 
Gas Products Co., Columbus 
Ohio Electrolytic Oxygen Co., Cincin- 
nati 
OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 
OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 


| PENNSYLVANIA 

Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norristown) 

Burdett Oxygen & Hydrogen Co., 
Pittsburgh, Pa. 

National Oxygen, Erie 

TENNESSEE 
Burdett Oxygen Co., Chattanooga 


TEXAS 
Burdett Oxygen Co. of Texas, Fort 
Worth 
Magnolia Gas Products Co., Houston 


UTAH 
Utah Compressed Gas Co., Salt Lake 


City 
Whitmore Co., Salt Lake 


City 


Oxygen 


WASHINGTON 

Washington Compressed Gas Co., 

Seattle 

WISCONSIN 

Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 

Kenosha 

BRITISH COLUMBIA 

Compressed Gas Co., Ltd., Vancouver 





Gas Products Association 
801 Marquette Building 


Chicago, Ill. 





























































This Standard Lin- 
coln Motor operated 
over 3 years under 
water without dam- 
age. 














ATTENTION oF Mr. G. C, Brainard, 


The test was started using 3/16 wire on all machines 
the Welder "C” as it was impossible f 
and get a good weld, 
more changes ef wire to make, 
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Make The Test This Buyer Did 


The following is a facsimile of the report of W. E. Irish, 
Plant Engineer, to G. C. Brainard, General Manager of The 
Hydraulic Pressed Steel Company, relative to a test made 
in their plant. Portions of the report which would reveal 
the names of other welding equipment have been cut out. 











INTER-DEPARTMENT COMMUNICATION 


The @YDRAULIC PRESSED S@EL Co. 
CLEVELAND, O. 


DATE ; 
GENERAL MANAGER. March 20th, 1920 


SUBJECT: Arc Welding. 
REFERENCE: Telephone request for figures on performance, 


On comparative test run in thie plant on three makes of welding machine 
Feb, 10th, 1920, the following results were obtained: . a 


Make Diameter Wire Time to weld 2 ft. 
Yincoln ns, - sec, 
Welder - 3/16 8 mins, - 20 sec. 
Welder "C 5/32 13 mins. - O sec. 


but was changed to 5/32 on 
to hold a steady arc with the heavier wire 
This of course slowed up the Welder "C” set as there were 




















The Lincoln Arc Welder will do at least 20% more weld- 
ing work per day under actual commercial welding con- 
ditions than any other electric welding equipment made. 


This is a well considered statement based on results of 
many competitive tests, and The Lincoln Electric Co. are 
prepared to prove the claim at any time or place where 
welding is being done by commercial operators. 


“Link Up with Lincoln” 


THE LINCOLN ELECTRIC CO. 


General Offices and Factory, Cleveland, O. 
The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


New York City Cincinnati Columbus 
Buffalo Chicago Pittsburgh 
Syracuse Detroit Philadelphia 
Baltimore Hartford Boston 


Minneapolis Charlotte, N. C. 


Agencies in other Principal Cities 
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WELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 
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the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 


A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 





suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 








| We furnish and will be glad to estimate 


on all kinds of brass and bronze castings. 


a> 


The William Cramp & Sons Ship & Engine Building Co., Philadelphia 


















hose who ear enjoyed 
long’ association aah. 


CANADIAN CARBIDE 
have always assumedhigh > 
standards of ance 
We are confident that if? 
not already among they 
users Of <—=~~~>—__ > 


CANADIAN CARBIDE 


the day will come whenyou 
toowill know the meaning’ 


of More Gas perfound- 


110 WILLIAM STREET NEW YORK 
549 McCORMICK BLDG CHICAGO 

















| SHAWINIGAN PRODUCTS CORPORATION 


—— 





SHA' GAN 
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Oxy-Acetylene 
Oxy-Hydrogen 








Backed by the longest service, greatest 
development, and widest practical expe- 
rience in application. 


Time—E fficiency—and the Greatest 
Number of Successful Users—have made 
Davis-Bournonville apparatus the stand- 
ard for comparison in the Oxy-Acetylene 
industry. 


Everything for Welding and 
Cutting— 


From a Welding Torch to a Welding 
Machine. 


From a Cutting Torch to a Cutting Ma- 
chine. 


From a Portable Outfit to a Gas Plant 
and Highest Grade Welding Supplies. 


The most complete range of equipment 
manufactured for oxy-acetylene and oxy- 
hydrogen users, including acetylene gene- 
rators, oxygen and hydrogen generating 
systems for industrial plants, portable 
welding and cutting outfits, shop and fac- 
tory installations, and special machines for 
welding and cutting in factory production 
work. 


_Bulletins for your every 
requirement—ask for them 


Davis-Bournonville Co. 


Factories and General Offices, Jersey City, N. J. 
Canadian Factory and Offices, Toronto, Ontario. 


OFFICES: 
Atlanta Dallas Pittsburgh 
Boston Detroit Portland 
Buffalo Los Angeles San Francisco 
Chicago Minneapolis Seattle 
Cincinnati Montreal St. Louis 
Cleveland Philadelphia Toronto 











Johnston Aluminum Welding Gocoes | 





The Lightest Weight Welding Goggle 


The Johnston Aluminum Welding Goggle complete 
with lenses weighs 11 ounces. How does your present 
goggle compare? 

The cups are made of seamlesss aluminum tubing, in- 
sulated with a non-conductive material which wil] not 
stick, gum nor rot. The lenses are mounted in aluminum 
rims which permit rapid changing. Notice the adjust- 
able features. 

The lenses are genuine Weldoglas which have met 
with universal favor in our fibre goggles. They screen 
out the harmful rays and permit good vision. Clear 
cover glasses protect the welding lenses. 

Prices and quantity discounts furnished upon request. 
Ask for our new catalog on Head and Eye Protectors. 


GEO. S$. JOHNSTON COMPANY 
Manufacturers of Hygrade Optical Products 
4101 Ravenswood Avenue, Chicago, Illinois. 


Columbus Davenport Dayton New Orleans 
Nashville Peoria Los Angeles Evansville 




















Manufacturers of — 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
Hydrogen 
Blaugas 
Butane 


Interstate Commerce Com- 
mission Specifications 


RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices 


30 Church St., New York City 


DISTRICT OFFICES: 
Chicago Pittsburgh 


Boston 
New York Philadelphia Cleveland 
: San Francisco 
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You Make a ~~ 
“Good” Torch Swift's 
Pure Oxygen 


—why not get the 
Best Regulator? 
“A Reputation 
[mposes an: Obligation” 





—why not? 





Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 


Swift Oxygen is produc- 
ed in the largest 
electrolytic plant 
in the U.S. Ain 
ample quantities to 
render unequalled 
service to our 
customers. 














Make it a 
Federal 


Pe | ' . The use of Swift Oxygen in 
AL” Regulators have been on) . 
ose by the National Board of Under- el plant will aid _ 


writers. Should a diaphragm, for any reason, raising the standard ofthe 


become ruptured, the gas is released through 
, work of r rators. 
special vent holes at the rear end of the front ” your operators 


cap, absolutely preventing any possible chance 
of physical injury to the operator. 
“FEDERAL” Regulators are made of 


the very best materials by expert mechanics 
for expert welders who know the value of and 
appreciate absolutely dependable Regulators. 


Federal Brass Works 


Sist Stand Kedzie Ave. CHICAGO 


— I] 


SAAN AAAAAAAAAAAAANANNN AAA 





The Name is Your Guarantee 


Swift & Company, 


Oxygen Department 
Union Stock Yards Chicago, II. 
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The BURDETT 
SPECIAL 


High Pressure Valve 


Bears the BURDETT trade mark and 
conforms to the BURDETT standard 
of excellence of design, material and 
workmanship. 


22 Points of Merit 


Construction 


Two valve seats instead of one. 

Upper ‘valve stem made of Aterite Metal. 

Lower valve stem made of Monel Metal. 

Lower valve stem screws into upper stem, put- 
ting terrific pressure on both seats. 

Valve body made of pressed brass casting. 

On account of its construction the valve is 
practically indestructible. 

7 The only valve that has a positive metallic seal 
interposed between the gas in the cylinder and 
the valve. 


Operation 


8 Easiest operating high pressure valve in gas 
service today. 
9 Valve opens wide with one and one-half turns 
se . of handle. y 
Safety Device Approved by the 10 Can easily close valve with thumb and one finger 
Bureau of Explosives when pressure in cylinder is 2,000 pounds. 


Patent applied for Gas Leakage Eliminated 


1l No stuffing boxes. 
12 No soft metal seats to wear and give trouble. 


TT ° 13 The higher the pressure in cylinder the tighter 
The BURDE Line the valve closes. 


14 The gas pressure in cylinder forces bottom 








nw 


ao 





Includes valve stem against its own seat. 
: Reduces Valve Repairs to a Minimum 
Electrolytic Oxygen and Hy- 15 Owing to its easy operating features it is not 
eces r 3 as s t s sh tk 
drogen Gas Plants. open and close valve, thes stopping the re- 
Master Valves for charging placing of broken valve stems. 

16 No complicated parts and dises to give trouble 
stands. and the constant replacing of such parts. 
Sle — ai and aa Why Your Customers Will Like the 

ay Le elding and Cut- Burdett Special Valve 
ting pparatus. 17 They can easily turn on small amount of gas 


. avoiding destructive shock and strain on gauge 
In our welding supply de- and regulator. 
partment we carr y the 18 Insures them against low pressure cylinders. 
largest and most complete How It Helps Gas Manufacturers 
stock in the middle west. At- 19 By loosening the large nut on top of valve in- 
© . side movable parts come out, leaving body of 
Sane ots and prompt valve _ cylinder open for cleaning and flushing 
. H with hose, 
ae ipments ng - either — 20 Not necessary to remove valve body when cylin- 
electric Welding Rods. Im- der is subjected to the quinquennial test. 
di . l 21 Plant operators will save gas for Manufacturer 
mediate delivery on small or- no because valve can easily be closed tight. 
2 Eliminates issuing credits to customers for gas 
ders or car load lots. shortages and all valve complaints. 


Let us quote you on your supply requirements 


Burdett Manufacturing Company 


309 St. Johns Court $:  S.ceerie 3 ee, Hl. 
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1921 Will Reward Fighters 


Every maker and user of gas welding and cutting apparatus is concerned in the Milburn declaration of 
Principles: 

Open and unrestricted markets. 

Fair competition. 

Good faith with all competitors in word and deed. 

Freedom that encourages initiative. 

Goods sold only on their merit, building reliability in buying personnel. 


Progress in the welding industry is possible only by adherence to these Milburn Principles. 
our own best interests, present and future, urge your active support. Write for news of latest develop- 
ments in the Milburn Crusade. 


THE ALEXANDER MILBURN COMPANY 


Manufacturers of Oxy-Acetylene Welding and Cutting Apparatus 
Carbide Lights, Generators and Accessories 


1420-1428 West Baltimore Street, Baltimore, Maryland 
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The Economical Way to Buy Acetylene ? 


It's the COMMERCIAL Way. 
Why ? 
BECAUSE under the COMMERCIAL plan you 


pay for just what you use—the gas that’s in the cylin- 
ders. We loan you the cylinders. 





BECAUSE you get acetylene manufactured by a 
process that insures uniform purity through rigid in- 
spection. 


BECAUSE COMMERCIAL facilities for quick 
service at all points protect you against delays, and 
COMMERCIAL engineers can render valuable aid 
on your welding and cutting problems. 


Acetylene supplied in portable cylinders of the 
following sizes and capacities: 

10 in. x 30 in. size - 125 cu. ft. capacity 

12 6eé x 36 6é ‘é a 225 6é 66 6é 

12 6é x 44 66 6é - 275 6é 66 66“ 


Submit your acetylene requirements to our nearest office. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga. . Aurora, Ill. Boston, Mass. 


East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Calif. San Francisco, Calif. 
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WILSON Plastic-Arc SYSTEM 


(TRADE MARK) 


ing. theta for" anachinable WELDED THIS TANK 


ast iron welds without 









——_ 





studs is found in and this System has been adopted by the Welded Products 
Plastic-Arc Company of Birmingham,. Alabama, to weld all their tanks. 
Certiies eemang. Metal. They have found it much cheaper in cost than riveting or acety- 


lene welding, much quicker and 
productive of a stronger, tighter 
joint. 

The tank is 10’ x 30’, holds 
18,000 gals., is made of 14” plate, 
with 5/16” flanged heads. All 
seams are Pjastic-Arc lap- 
welded inside and out. 

For an are welding system that 
is different—unusually effective, 
and economical, it will surely pay 
you to investigate the Wilson 
Plastic-Arc System, the only 
guarantee of constant heat per unit 
area in the weld. 








Literature and prices promptly on request. 


WILSON WELDER & METALS COMPANY 


INCORPORATED 
Building No. 3 Bush Terminal BROOKLYN, N. Y. 























RtOR” SPECIALTIES il Get This Booklet! 


. ACCESSOWELDING | Every welder knows that good weld- 


a ing accessories are welding necessities. 
| “TECOR SPECIALTIES’ is a booklet 
||| that describes a complete line including the 
Wanamaker Coated Electrodes. You'll find 
||| it a convenient source of information about 
everything for electric welding. 


















Send the coupon and get your copy. 





SAAAAAEAAREABABRERRARERERERRABABRABRARBRRRBRRRRRRBEEBBEBEEEEE 


¢ Transportation Engineering Corporation. 
200 Fifth Avenue 608 So. Dearborn St. 
New York City Chicago, Ill. 





Gentlemen: Please send.to me free and without obligation a copy 


of ‘“‘TECOR SPECIALTIES.” 


cr, Tie 
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yevvaa ~I Produce! 


NE hundred and forty-four years ago Lavoisier coined the 
name Oxygen. 


In choosing the Greek word Ievvéw “I produce,” as 
his main root he had in mind a chemical reaction commonly asso- 


ciated with the gas. 


Had Lavoisier been able to foresee the tremendous part that Linde 
Oxygen is playing in modern industrial development, he would have 
realized the vast significance of that word ‘evvaw “I produce.” 


The country over, Linde Oxygen is daily making possible greater 
production—everywhere it is saving time and cutting costs. 


A chain of seventy-five Linde plants and warehouses assures 
American welders and cutters of a prompt supply of highly pure 
oxygen—wherever they are, whatever their requirements. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, N. Y. 
Kohl Building, San Francisco 


The Largest Producer of Oxygen in the World 
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RODUCTION WELDING 


NE of ‘he most marked peculiarities of the business that duction work from other manufacturers, the welder still has 
BF con es to the door of the average welding shop is the a chance to keep busy by becoming a manufacturer himself. 





suddenly vary in volume. One day the entire There is an almost unlimited number of metal specialties 


Aenc 
tenaen) E ‘ a - . it 
on the jump from morning ’till evening, with which can be turned out at small cost in a well equipped weld- 


force W! 

j part of tl working overtime on the repair of an exception- ing shop, and for which a local demand can be found. The 
all hea casting, which naturally calls for a prolonged metals can be obtained in sheets, rods, tubes, plates, etc., 
and continuous performance of preheating and welding, and and to cut to any desired pattern with a cutting torch, then 
the next day the boss finds himself puttering around the welded together at odd moments, so that the cost of manu- 
shop in search of jobs to keep the men busy. Quite natur- facturing is comparatively low. Some interesting work of 
ally all repair work is wanted in a hurry, since a broken piece _ this nature has been done by the Cave Welding and Manufac- 
of machinery means a machine standing utring Company, of Springfield, Massa- 





chusetts. This shop is equipped with 
half a dozen acetylene welding stations, 
a motor-generator arc welding set, two 
acetylene generators, a preheater that 


idle, so there is a limit to the amount 
of work that can be carried over for 
the sake of having something for all 
the welders to do. Shall the welder 
sit down calmly, when he has finished has assisted in the welding of over five 
one repair, and wait for something else hundred cylinder blocks and_ heads 
to break? Not if he can help it. If it 
isa good sized shop there is probably 


without record of a failure, and a trav- 
eling chain hoist that handles castings in 
a salesman out looking for machinery any position. In addition to a big vol- 
accident cases to hustle in for treat- ume of repair work and manufacturing 


n and if things refuse to break he . : : 
ment, and S uses eak he this company does a good sized busi- 


rere weEnes ee ness in welding equipment and supplies. 
to see if he can have parts of products 

One of the manufactured products of 
the above mentioned company is the 
electrically welded steel steam and hot 
water heating boiler illustrated in Fig- 
ure 1. A steel tubular boiler is gener- 
ally recognized as the most efficient for 
power purposes, but its merits have not 
been applied so largely for heating pur- 
poses. It is apparent, however, that 


sent to his shop to be assembled by 
welding. The names “Blank Welding 
and Mig. Co.” and “Blank Welded 
Products Co.,” so frequently found over 
the doors of welding shops, indicate 
that production work is an important 


rt of a thriving welding business. WET 


\ considerable volume of production 
ling for outside concerns has to be the same principles govern in _ both 
cases—all other conditions being equal. 
The efficiency and economy of a boiler 
of the type illustrated are due to several 
causes: it gets up steam quickly, and 
gives very satisfactory service with lit- 
tle attentiori; it operates efficiently on 


red on each job in order to make 
work profitable, because it requires 
tice to obtain sufficient speed on 
work to justify making a price that 

ean a saving to the manufactur- 
Very often it is necessary to go to 

uble of making special jigs for pea coal which sells for less than the 


ling the parts, or to the expense of sizes required for some other types of 











ng them made. Still the work is a boilers; it is quickly and cheaply in- 
hile if the price paid for it is Fig. 1. All Welded Boller stalled—nothing to take apart or put 
ugh to cover all the overhead with a slight margin of together, which means a saving of time and expense; and it 

it can usually serve to keep the shop busy during eliminates the possibility of cracked or broken sections, with 
s] days. the resu‘ting annoyance of being without heat when heat is 


most needed. 




















Fig. 3. Fireplace Guard Rail Made in a Welding Shop 





Tests on a 21-inch heating boiler of this tyne were made 





Fig. 2. Two Artistic Wood Baskets at Sheffield Scientific School, Yale University, with the fol- 
lowing result: 
all other signs fail, that is, when repair work inside Fuel Used—Pea Coal 
tside the shop falls off, and there is no demand for pro- Capacity developed feet of radiation... eee 760 
1 
j 9° 





Rated capacity (assumed) ERO, ee East 
PG. Pe, BC En ccditeretienth 6 117 


Water fed to boiler per Ib. coal fired................--.---2. 9.96 
Equiv. evap. per lb. of coal as fired Ib... ..... 10.05 
Cal. value of 1 lb. of fuel as fired B.t.w...:...............-......--.- 12650 
Efficiency of boiler and grate.........................----..--- EEE Neh rt 77.0 


Professor E. H. Lockwood, M. E., under whose direction 
the above test was made, noted the ability to get up steam 
quickly; the small amount of draft needed, and the economy 
of fuel. 















































Fig. 4. Andirons and Dinner Gong 


These boilers are all steel construction, and all joints are 
electrically welded. Installation is simply a matter of setting 
in position and making the pipe connections. The following 
specifications of two popular sizes may be interesting to the 
reader: 
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Fig. 5. Welded Lawn Roller 


In some of the other illustrations are shown specimens of 
less elaborate jobs done with the torch or the arc. Fire- 
places are plentiful in Springfield and vicinity so there has 
been a demand for fireplace accessories. Figure 2 shows 


NGINEER 






two artistic designs for all-metal wood baskets 
made at small cost and sold at a reasonable prc+. 5 
is a guard rail, easily made from small pieces ; 
plate. On the left of Figure 4 is a pair of a: “ee 
and welded with the oxy-acetylene torch. A Eee 
can cut these in any required design. The article oy the -: 
of Figure 4 is a metallic gong, made from sm 
sheet metal. Figure 5 is a water tank lawn rol] 
metal and light tubing. The construction of all . , 
articles is simple enough, and this collection wil) serye , | 
} 
' 





lustrate the wide range possibilities for manuf: 
in the job shop. 


It will be noted from the photographs that we 
can be made to display the same finished, “cl: 
ance as products from an expensively equipped { 
experienced metal worker will have little difficult 
all joints square and smooth and all curves well 
And in cases where sturdiness is more essential | 
ance, the weld can be made stronger than the rest 
ing. 





OCTOBER MEETING IN PHILADELPHIA 


At a joint session of the Directors’ Executive Com: 
and the Meetings and Papers Committee of the A) 
Welding Society, convened in New York, Tuesday, 
it was definitely arranged to hold the annual autum: 
ing of the Society in Philadelphia during the week com: 
ing October 17th next. 

The Committee on Meetings and Papers has requested 
more members of the Society contribute to its proceed 
Many experienced writers have already done nobly i 
respect and it is hoped they will continue but there ar 
other experienced welding engineers and operators possess 
of valuable data which might be utilized in the preparat 
of papers for presentation to our Society. 


Sn 


Some, perhaps, may think they are not competent 
press their thoughts and describe their experiences in pr 
language for incorporation in the proceedings, henc« 
refusal to talk or write. Surely, every mechanic can descril 
in some form, the interesting experiences he may hav 
in welding as he must be competent also to express, e\ 
though crudely, the theories and deductions formulated 
result of such experiences. 

The Society’s commitee is very anxious to secure a g 
supply of papers for presentation during the year and 
end, seeks your co-operation by prompt response to the s 
requests scheduled on appended “Proceedings” question: 

What is your own special line of activity? 


What particular subject, experience or interest 
write about? 


Willi you do it, and when? 

Under what caption will you supply your article 

Can you give the Committee the names and addr¢ 
others engaged in welding who might contribute to : 
ceedings? If so, please schedule names and topics 

What suggestions have you to offer for making the ct 
meeting program interesting? 

Will you present or discuss any particular topi: 
meeting? If so, what, and to what extent? 





RESIGNED AS TREASURER OF MILBURN CO 
On June 11th, Mr. A. W. Carr resigned as treas 

Alexander Milburn Co., manufacturers of welding a 

torches and acetylene generatofs. Mr. Carr was asso 

the above mentioned firm for over three years. 
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When you finish an interesting prece of work, can 





are warting. 


Hints for the Welder | | 


you set down on paper the manner in which you 
about the job ._ how you prepared the work and how the job was done ? Have you le 


went 

litle stunt every welder ought to know ? Contributions to thus department are 
dow any old way — JU polish it up. Make a rough 

tine 


Line drawings are more practical than photographs. Do it today — the mem Oil the hiring hne 
| L.B. Mackenzie, Editor. 


Some 


paid for. Write it 
pencil shetch and our draughtsman will hx it up 
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FLUX BOXES 
Minneapolis, 
Wednesday 
Dear Ed: : 
Oh. Boy! What do you suppose happened? It stopped rain- 


gg—the way it was dropping it looked as if it could never stop 
put I guess the clouds just ran dry. But that’s not all. I blew 
myself to a straw bonnet so don’t blame me if my disguise is 
serfect when I drop in on you the next time. 

This communication wont be very long as I’m juggling my pad 
n one knee trying to hold my place in line to see the P. A. 
Two fellows are ahead of me so I figured I’d just about have 
time to make a rough sketch of a little kink, I saw in one of 








A Flux Box That Won’t Tip Over 


the commercial shops here this morning. It’s not a great deal 
but it struck me as being pretty clever, so here it is. Looks 
very simple to make. The upper part is half of a pipe coupling 
about 244 or 3 inches across and it’s welded to a piece of fairly 
heavy plate about 6 inches square. 

I've been in so many shops where the flux cans were left 
standing around, usually right in the welder’s way (the whole 
can getting full of dust) and always being upset so this kink 
sort of appealed to me. With this box there is no upsetting, it 
stays put, and holding, as it does, only a small amount of flux 
at a time, if lumps or dirt get in it, it can be emptied and a 
new batch put in. 

Well, it looks as if I’m next on the program, so, La La. 

Shep. 





BURNING HOLES IN CONCRETE 


In answer to an inquiry for more detained information regard- 
ing the use of the oxy-acetylene torch on concrete, a recent con- 
ributor to The Welding Engineer writes as follows: “I tried 
the torch on the job for the reason that I had on several oc- 
tasions accidently touched cement with the flame of the torch, 
and the result was usually a cracked piece of cement. 

“After considerable experimenting on the job above referred to, 
We decided to use a heavy flame with a No. 9 (Smith) Tip and 
used an excess of gas in the flame. We kept our generator 
k aded to about 20 Ibs. and had a long tapered flame, as we 
‘ound that when using a good rose flame we were unable to 
xeep the torch working without considerable back firing. I have 
ubts as to the successfulness of this idea on old and 
ary cement not on the ground, but it seems to work very satis- 
lactorily on green cement or concrete. 


some ; 


or 


av 


“One serious objection to this method is the flying parts of 
cement and rock, which under the suddent heat disintegrate 
and fly in all directions; but our experience is that the time 
saved is so considerable over breaking it out by ordinary methods 
of maul and chisel that it is well worth trying on any job where 
there is enough moisture in the cement to furnish expanding 
gases to disintegrate the mass as the flame hits it.” 

Another authority states that the process is limited to concrete 
that is of very recent construction. It appears that after the dry- 
ing out process has progressed beyond a certain point the difficul- 
ties involved multiply so rapidly that the process becomes im- 
practicable. On one particular job the removal was compara- 
tively easy at the start, but became so difficult before it was com- 
pleted that the work had to be finished by drilling. The infer- 
ence is that old concrete work that has been sufficiently exposed 
for the concrete to thoroughly dry out cannot be successfully 
broken up with the torch and sledge, while concrete that is quite 
new or that is so situated as to retain considerable moisture may 
be handled very well. 





CONSERVING THE OXYGEN SUPPLY 

A writer in Iudstrial Gases points out that, since there is no 
apparent prospect of lowering the cost of oxygen gas, metal cut- 
ters should take steps to lower their operating costs by saving 
gas at every turn. The first suggestion made is the compilation 
of tables of average results which should be obtained in cutting 
steel plates with oxygen. Such a table will be useful in checking 
the work done by capable operators. The workmen should be 
supplied with these, and also with comlete copies of instructions 
issued by the manufacturers of apparatus. Tubing, valves, regu- 
lators, and connections should be constantly subjected to examin- 
ation for leaks. A careful watch should be kept over the pres- 
sure of the gas in cylinders, especially those which are not in 
use, and those which have been used and set aside for a while. 
When the pressure in a cylinder becomes too low for cutting 
the remaining oxygen should be used for welding or preheating, 
if possible. Before returning cylinders the valve should be 
opened, to guard against the possibility of shipping back a full 
tank. Inexerienced workmen ought not to be allowed to tamper 
with the nozzle or the interior of the cutting torch, for this often 
results in enlarging the opening and considerable wastage. Final- 
ly, the operators should be required to shut off both the oxygen 
and acetylene at once when the cutting is completed. 


RESTORATION OF A CRACKED BELL 

To weld a crack in a bronze bell is easy enough, perhaps, but 
to do the work so adroitly as to restore the original tone of the 
bell is a feat that is apt to be the exception rather than the rule. 

An actual case of such successful welding occurred in Denni- 
son, Ohio, recently. The bell in question hangs in the Presby- 
terian church in that city. It has been hanging there for fifty 
years, and, as a matter of fact, is the oldest bell in Tuscarawas 
County Ohio. It was cracked recently and probably never would 
have been rung again were it not for the capabilities of the weld- 
ing process. 
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The possibilities of oxy-acetylene welding being brought to 
their attention, and believing their congregation once more could 
this same historic bell, the 


be called to worship by means of 


trustees of the church requested the firm of R. P. Palmer and 
R. J. 


the original 


Davis of Dennison to weld the bell and if possible restore 
undertook the 
The bell 
was then rung and according to the oldest inhabitants of Den 


tone. Messrs. Palmer and Davis 


job and carried it through to a successful conclusion. 


nison, there is no change in its tone. 














In Spite of the Size of the Weld, the Original Tone Was Restored 


In a letter to the Air 


firm for the excellent service rendered by the Cleveland 


Reduction Sales Company, thanking 
that 
District Office in connection with securing proper welding rods 
Mr. Palmer supplies the following description of the work. 

The bell is five feet from lip to lip and weighs sixteen hun- 
















Brick Wall Built Around Bell for the Purpose of Preheating 


dred and fifty pounds. The sides are about four inches thick. 
The metal is a composition of copper and tin, chips like hard 
brass but welds like copper. 

It was impossible to remove the bell from its position with- 
furnace was built in the belfry for the 
Three hundred and fifty-five bricks were 


out great cost, so a 
purpose of preheating. 
required for the furnace and fifteen bushels of charcoal for the 


fire. Preheating was necessary to avoid shrinkage crack in the 
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bell when it cooled down at the weld. 
The oxy-acetylene torch was used to light th 

The bell \ 

On’ application of the 


a moulder’s hand-bellows for blowing. 


it would melt solder. 
flowed almost instantly. 


The crack occurred on the side next to the suj 


It was necessary to loosen the bell and turn a 
the crack was on a level. 
The entire crack was veed out and a piec 





clamped inside the bell, under the crack, to pre 
metal from dropping through. 

Three hours were required for welding, two cyli 
lene, three of Oxygen and thirty-seven pounds 
ing rod being consumed. After the weld was con 
polished with a small electric grinder. 

Messrs. Palmer and Davis were able to secur: 
the job and these pictures are reproduced herewit! 





Dear Editor:— 
Here is a sketch of a coupler which was on 

of the tank of an engine that came into the rou 

repair. The bottom eye of the coupler was broke; 

This 

the 19th of last April, and I was called upon to weld 


point indicated by the arrow, and lost. 


BROKEN COUPLER 


section. The first thing I did was to get a ja 


Top 


7 


Bottom Q Git iN 
Side View 


Broken Coupler Restored by the Torch 
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under the coupler, with a fire-brick on top of th¢ 
would fit tight against the coupler. Then | 
used a mild 


took 
out, and | was all ready to weld. I 
build up the broken off section, and it took just 
to finish the job. 
with oxygen and acetylene, for in the old days it wo 
he 


It is a good example of what 


meant a new coupler. Up to date the coupler has 
heavy duty and it still O. K. 





WELDING RECTANGULAR ICE MOLDS 


\ subscriber asks 









how to go about welding 





sheet metal cases, to be used for the manufactur: 





important to avoid buckling, because even small w1 
container would prevent the removal of the ice « 





way to be sure of a smooth seam is to prepare th« 





the seam comes in the middle of one of the sides, rat 





The work can then be handled on a jig sim 
described in the June issue of The Welding Enginee 


a corner. 






seam is too long to permit using a jig of this s 





distortion which does occur can be easily hammer« 





process which would be very difficult if the welded 





miade in the corner. 
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} tal 
cports the results of and conclusions from an elab- 
Tan ty ; rg i 
‘ f tests carried out at the Bureau of Standards, 
D. C., on commercial apparatus for cutting and 
the oxy-acctylene process, submitted by manufactur- 
1 e 
f urpose of the tests. 
quipment used consisted of a weighing system for de- 
\ weight of the gases used, a system for metering 
Zz ces as a check upon the weight and for maintaining stand- 
ditions of pressure and, temperature, a welding table for 
welding tests, a cutting table for the cutting tests, and a 
iphs shhack” and safety testing apparatus for determining the con- 
ns of the, flashback phenomena. 
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Fig. 1. Entire Testing Equipment 
7 
: 
nusual precautions were taken to insure accuracy in all the 
‘ss For example, the cutting tests were all made by a mechan- 
0 It controlled cutting device installed on the cutting table, to 
t minate the personal equation. 
! he welding tests were performed upon Y%-in. and ¥%-in. steel 
tes, and the cutting tests upon Y%-in., 2-in., 6-in. and 10-in. 
‘ terial, 
la\ 


te general conclusions from the tests 


1? 
ed 


were that there was a 
leal of difference between the characteristics of different 
wns of cutting blowpipes, and that there was no make of ap- 
iratus which was equally proficient and economical for all thick- 
ses of metal. Further, one of the prime essentials of a good 
) bloy»pipe is its so-called gas ratio, which should be unity. 
of the blowpipes tested proved capable of mantaining 
s ratio of unity during welding although, as the author states, 
welds probably made with greater care than has ever 
towed upon any like work. 


mportant problem of “flashback” 


} 
cin 


l 
I 


} 


recewes extensive cone- 


ict of paper read before the spring meeting, Chicago, 
») 


May 23 to 26, 1921, of The American Society of Mechanical 


” 


er-Physicist, U. S. Bureau of Standards, Washington, 


2 





\N INVESTIGATION OF OXY-ACETYLENE WELDING 
AND CUTTING BLOWPIPES* 


By R. S. JOHNSTON} 


sideration, and the author concludes by stating that experience 
gained during these tests indicates that a blowpipe designed to be 
absolutely free from flashback caused by any form of obstruc- 
tion, under all working conditions, will also be the eminently safe 
blowpipe and the one which with ordinary care will produce 
sound welds. Such a blowpipe will be one so designed that, un- 
der all conditions of operation—even to complete blocking of the 
gas exit at the tip end, there will be maintained a one-to-one vol- 
ume delivery of each gas, at identical pressures. 


Summary of Results 


The results of 


would seem to warrant the 


this investigation 


following statements : 
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Fig. 2. Diagram of Entire Testing Equipment 


For the Cutting Blowpipes : 


a That there is today no generally accepted theory for pro- 
portioning, for the cutting of metal of various thicknesses, the 
volume and velocity of the issuing cutting jet, with the result 
that none of the apparatus submitted to test proved economical 
for all thicknesses. 

b That there is for any thickness of metal cut a limiting ve- 
locity of exit of the cutting jet at which complete utilization of 
the oxygen takes place and a limiting value for the amount of 
oxygen required to produce a cut. 

c That an increase in acetylene consumption, ot oxygen corn- 
sumption, or of the velocity of exit of the cutting jet beyonu 
the limiting values, does not produce increased efficiency in com- 
mensurate ratio. 

d That a large majority of the blowpipes tested were equipped 
with excessive preheating flames for the thickness of metal tne 
tip is specified for, and that such excessive-sized flames are dio- 
advantageous both from the standpoint of economy of opera 
tion and quality of work performed. 

That 


tion seems possible 


e considerable improvement in economy o1 opera- 


thickness and 
found to exist for metal 
in the 


in cutting material of 2-in. 
that possibly this condition may be 
of other thicknesses used 


than those 


tests. 

f That the maximum thickness of metal that may be econom- 
ically cut with an oxy-acetylene blowpipe of standard design. when 
neither the material nor the oxygen is preheated and the cutting 
is done only from one direction, is about twelve inches. 
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g That cutting blowpipes due to their incorrect design are 
subject to the same “flashback” troubles found in the welding 
blowpipes. 

For the Welding Blowpipes 

a That the blowpipes most subject to the so-called phenomena 
of flashback are those in which the oxygen is delivered at a pres- 
sure in-excess of that at which the acetylene is delivered. 

b That all the blowpipes tested, including those in which the 
acetylene is delivered at an excess pressure as well as the so- 
called equal or balanced-pressure blowpipes, are subject to flash- 
back phenomena on account of inherent defects in their design. 

c That the cause of the development of the conditions pro- 
ducing flashback is the setting up within the blowpipe tip and 
head of a back pressure which retards or chokes off the flow of 
one of the gases. 


d That this back pressure is the result of confining or re- 
stricting the volume flow of the issuing gases at the tip end. 





-~ 


Fig. 3. Operator’s Table and Balances 


e That any cause tending to restrict the flow of the gases sets 
up a back pressure which immediately causes a change in the 
amount of each gas delivered to the mixing chamber. 

f That a fluctuating gas-volume ratio, due to restriction of 
volume flow, from whatever cause, prevents a blowpipe from 
maintaining constantly and at all times during operation the de- 
sired “neutral flame.” 

g That a blowpipe that cannot maintain under all operating 
conditions a neutral flame cannot logically be expected to pro- 
duce sound welds. 

h That all the blowpipes tested during this investigation either 
through improper gas pressures or improper interior design or 
both are incapable of maintaining a neutral flame (constant- 
volume gas ratiq) under all conditions of restricted gas flow and 
are therefore incapable of producing sound welds where there is 
any liability of the gaseous products of combustion being mo- 
mentarily confined, such as occurs in practically all welding 
operations. 

i That the ability of a blowpipe to consume an equal volume 
ratio of gases when burning freely and undisturbed in air is no 
criterion that it is capable of producing sound welds, i. e., that 
it is not subject to detrimental fluctuations in gas ratio during 
a welding operation and therefore is capable of maintaining a 
neutral flame under all operating conditions. 

j That whether a blowpipe of present designs will consume 
an equal volume ratio of gases when burning freely and undis- 
turbed in air depends on how nearly correct the operator sets 
the so-called “neutral” flame, and experience indicates that the 









average operator checks the acetylene gas flow 
actually develops an oxidizing rather than a neutr 

k That the question of the possible limiting 
ductility or the efficiency of welds made by th: 
welding blowpipe must await the development of 
factory instrument, and that having such an instr 
no reason to believe that a weld of clean, sound , ; 
be made with assurance during any welding opetat ' Je 
such welds will or can be made to possess the p: 
properties. 








Description of Equipment Used 
In general the equipment used for making th: 
listed as: : 


t | i 


7 ———— 





$$ ——____—_s 


Fig. 4. Gage-Board System 

a Weighing system for determining amount of gas: 
during tests by loss of tank weight. 

b Gage-board system containing necessary 
regulators and orifice flowmeters. 

¢ Welding table. 

d Cutting table. 

e Flashback and safety testing apparatus. 

Figs. 1 and 2 show the entire equipment. The 
are “banked” and counterpoised on an equal-arm balan 
gas from these tanks passes through a regulator a, thenc: 
a flexible hose to the back of the gage board. 
the board the supply line enters a second regulator 
through a needle valve c, to the top of and through a 
flowmeter d. The gas coming from the extreme bott: 
flowmeter is then conducted through a standardized 
flexible hose e, containing a safety flashback tank f, t: 
pipe to be tested. 

Fig. 3 is a view of the operator’s table, showing | i 
mirrors for taking practically simultaneous readings « E 
ances. Fig. 4 shows a gage-board system. In the cent 
board is one of the flowmeters, surrounded by wool-t 
tion. 


pressure Kas 


tanked gas 


Passing throug 


Accuracy of Tests 
Unusual precautions were taken to insure accuracy 
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losses through leakage exceeded 0.01 to 0.02 Ib. 
ial testing of the blowpipes was not continued un- 

pe . ae 2 of d 

“y she leaks causing such losses were located and stopped. 

The yalt obtained for gas consumption were accurate to 

- pb. and in most cases probably much closer. 


the &: 


, hour, 4 


With the precautions taken with the regulators, it was readily 
gossible to maintain under almost all conditions a pressure vary- 
_ not more than 0.01 or 0.02 Ib. from the desired amount. 
sstographic records gave visual evidence of the absolute uni- 
tormity of the pressure under which the blowpipes were operated 
joring the tests. - 

Special orific flowmeters were designed to facilitate securing 





Fig. 5. Welding Table 


data on continuous blowpipe action and as a check on the weigh- 
ing system. . 
To complete the records, the gage board was equipped with 
a standard calibrated thermometer, a psychrometer, a barometer 
and a stop watch. 

Elaborate precautions were taken to maintain the gas condi- 
tions constant during the tests. 

The Welding Table 

All welding during the tests was performed upon the welding 
table illustrated in Fig. 5. This was a wooden-frame table ap- 
proximately: three feet square, the top of which was composed 
f firebricks. On top of the firebricks was placed a heavy cast- 
ng channelled for a width of about six inches throughout its 
length This formed the base upon which all the plates for weld- 
ng rested during the welding operation. The plates were aligned 
centrally along this base with the idea that the casting with its 
stooved surface would permit of better heat radiation along 
the line of the weld and at the same time form a baseplate or 
backgr und to prevent possible inconveniences from the blow- 
holes aused by blowing the welded material \through the 
bottom of the V of the test weld plates. 
As indicated in Fig. 5, the line of the weld was placed direct- 


— : ee 
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ly in front of the welder and the welding was perfformed from 
the back toward the operator, thus giving him a full view of 
the work as it progressed. The welded plates were cut so that 
the welds were 1 ft. in length. Where 2 ft. of weld were made 
continuously, pairs of plates were set in front of each other with 
a slight space between the individual pairs and with proper allow- 
ance for expansion so that the process could be carried from one 
plate to the other without any interruption. The groove along 
the baseplate facilitated the preheating of the second pair of 
plates, so that the start upon the second weld was made under 
practically the identical conditions which existed when the first 
pair of plates was finished, a condition that would be equivalent 
to that which would occur if the weld was made as one of 2-ft. 
length instead of two of 1 ft. 
The Cutting Table. 


In order to minimize as far as possible the personal equation 





Fig. 6. Mechanically Operated Cutting Table 


entering into cutting tests, all tests were made by a mechanically 
controlled cutting device installed upon the cutting table, Fig. 
6 and Fig. 1. This was a wooden-frame table approximately 
4 ft. by 12 ft.-in size with metal-bound edges and a firebrick 
top. At each end of the table and securely fastened to it were 
6-in. by 6-in. sticks placed crosswise, along the top of which were 
fastened 1-in. by 2-in. bars of metal. These latter acted as run- 
ners to carry a channel placed with flanges down as illustrated 
in the figures. The channel held the track upon which the me- 
chanically controlled cutting device operated. Longitudinal ‘mo- 
tion of the blowpipe could therefore be secured by causing the 
machine to move along the track and lateral shifts were made 
by sliding the channel along the runner bars screwed to the 6-in. 
by 6-in. end blocks. In order to facilitate quick lateral move- 
ment of the channel and insure, where such was desired, that 
pieces of definite width could be cut, the runner bars had a series 
of holes spaced conveniently at 2 in. on centers and a set of 
metal pins which fitted these holes. See Fig. 1. By inserting 
the pins in the proper holes the channel could be instantly shoved 
over a definite required distance. 

This compound arrangement facilitated greatly the making of 
continuous cuts of 10 ft. or upward. The cutting machine being 
fitted with a reverse-motion gear could be operated in a for- 
ward direction for the full length of the table, reversed in direc- 
tion of travel and at the same time the channel slid over a 
definite distance and thus the blowpipe made to travel backward 
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MEN OF EXPERIENCE 








GENERAL OFFICES: 251TH ano PENN AVENUE 
Philadelphia Branch: 208 North Sixteenth st. 


“REGO” 
OXY-ACETYLENE GA 
ELDING 
- — 6 WN, June 22, 1921 


SUPPLIES 





Bastian-Blessing Co. 
Austin & Le Salle sts. 
Chicago, Ill. 


Gentlemen: - 


During our three years' experience in selling “Rego” welding and 
cutting opmagnent, there is just one thing that we have found wreng 


with the line, = "Rego" prices are too low, 


} There seems to be a certain slement in the trade that feel that 
unless they pay exorbitant prices, they are not getting quality appar- 
atus. What they fail to understand is that "Rego" is manufeotured on 
such a large and efficient soale that the manufacturing cost is excep- 
tionally low, and marketed under a plan which eliminates the extravagenve 
of advertising and sales cost, carried by so many other makes of apparatus 
and which is necessarily included in the purchase price, 


Of course, we know, as a result of many competitive tests that we 
have conducted agains igher priced makes of apparatus ov the market, 
that "Rego" has them "all beat” in all around efficiency,- ability to 
stand up under severe usage, and careful workmanship and material. 


Despite the low price of “Rego” we have been able to convince a 
considerable number of the large Steel companies in our vicinity, that 
quality and reasonable prices can be applied to the same article, and 
that they have been combined in “Rego” We have convinced these people 
to the point of receiving their orders - regularly. 


Yours very truly, 


WELDCRAFT EQUIPMENT COMPANY 


Bee f Aha 


| Pad: RL Manager. 
P.S. Please note we have just opened a new 










station at Riladéipnia. 








“THE BASTIAN BLESSING COMPANY 


WEST AUSTIN AVENUE AT LA SALLE STREET CHICAGO. 
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“There Is Just One Thing 
Wrong with Rego” 


says Frank A. Boyer, another man of experi- 
ence in the welding and cutting industry, 


“The Prices Are Too Low” 


If you are a part of the “certain element in 
the trade” who believe that you have to pay a 
fancy price for quality, you had better arrange 
to have a “Rego man of experience” show 


you Rego apparatus. 


Send for Rego Catalog No. 23 


just issued 


containing revised price list and description of 






additions to the line. We will be glad to send 






you the name of the nearest Rego distributor. 





THE BASTIAN BLESSING COMPANY 


IL WEST AUSTIN AVENUE aria sAtte street CHICAGO. | 
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for the full length of the table for a cut on a new and adjacent 
line. 

In order to furnish room for the disposition of the slag formed 
during the cutting operation, the metal to be cut was supported 
on a system of teeth as shown in Fig. 6. These teeth proved 
extremely satisfactory and made a very convenient method of 
maintaining metal in proper position for cutting. 


The Flashback and Safety Apparatus 
Flashback-Protection Tanks. The testing equipment also in- 



































Flashback-Protection Tank 

cluded in the gas lines two flashback tanks (f, Fig. 2, and Fig. 1). 
These tanks were essentially hydraulically controlled valves which 
were intended to prevent the propagation of an explosion in the 
blowpipe or gas line backward toward the gas supply. They are 
shown in sectional view on Fig. 7. While it was generally real- 
ized that the installation of the water seal of these flash-protec- 


Fig. 7. 
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me of Cutting Metal 
(Fig. 8, for %-in. me . 9, for 2-in. metal; a 10, for 6-in. metal; 
tal; Pe ll, for 10-in. me 

tion tanks might be considered detrimental, due to the absorp- 
tion of moisture by the gas, it became evident that their installa- 
tion was nevertheless a prime necessity as a means of protecting 
the rather expensive gage-board equipment. It was believed, fur- 
ther, that, inasmuch as the oxygen in use generally came from 
cylinders that contained more or less water, the passing of the 
gas through the hydraulic seal of the flash-protection tanks would 
in reality tend to standardize the moisture content in the gas and 
therefore produce similar effects for all blowpipes. 
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These flash-protection tanks proved extremely satis 
the purpose intended, in that in several explosions the, 
the propagation of the flame beyond the flash tank. 
erally ruptured by the blowing off of the head of th. 
ing the explosion. As furnished the heads were of ra ick 
sheet metal, fastened on with bolts as indicated on Fic r} 
construction proved to be somewhat dangerous to th: 
making the tests and the tanks were therefore modifi. 
construction, as indicated in the figure, by having a rut 
ing and a thin sheet of metal fastened to the top with 
annulus. By this construction it was expected that i/ 
plosion developed within the flash tank, the thin meta) <j 
would rupture by tearing and thus minimize danger fron 
parts. 

Flashback Apparatus. The tests for freedom from {i 
and safety in operation were conducted with the so-call: 
back apparatus. 


ashback 
d flash- 
For this series of tests a pair of flash tanks 











z . ae ae 
F co 
i 5 

g ke 1 
g 

A > 
< 

Vv 

Ss 

3 +H 


Bees 
Torch Numbers-Arranged rey 


--f ST 


6 
Torch Numbers-Arranged in Order of Efficiéney 





Torch Numbers-Arranged in Order of Efficiency Torch Numbers- Arranged in Order of Efficiency 
Figs. 12 to 15. Cost of Cutting Metal, Per Linear Foot, with Oxy- 
Acetylene Blowpipes a 
(Fig. 12, for %-in. metal; Fig. 13, for 2-in. metal; Fig. 14, for 6-in. 
metal; Fig. 15, for 10-in. metal.) 
were connected into the hose lines immediately back of the blow 


pipe. Between the flash tanks and the blowpipe proper two ob 


servation boxes were installed. These observation boxes con 
sisted of a glass observation tube inserted in the gas lines anc 
protected by a glass-covered observation box. The box was oi 
wooden side and back construction with a vented back 
duplex glass face. The interior of the observation box was 
painted dead black to facilitate observation of the flame propa- 
gation. This equipment was used throughout the entire series 
of flashback tests and for the severe flashback test mentioned 
later. 


and d 


Materials Used in Tests 
Welding Rod. The welding rod used throughout the entir 


series of tests was secured from the Naval Gun Factory, Nav) 
Yard, Washington, D. C. This rod was purchased in July 
1917, under Navy Department Specification 22-W-4. A num- 


ber of chemical analyses were made and the percentage comp 
tion was found to be as follows: 


oe 0.024 to 0.03 eee ee 0.002 to 0 
Manganese ........0.05 to 0.08 Chromium .............-- Trac ; 
Phosphorus ........ 0.01 to 0,015 Nickel .............. { Not detected 
SC . 0.023 to 0.024 Vanadium ...... qualitativ: 


Steel Plates for Welding and Cutting. The steel plates 
for welding were % in, and % in. in thickness. The mate! 
used for cutting was %, 2, 6 and 10 in. in thickness. A! 
material used in both welding and cutting, except the 
was furnished through the Engineer Corps, War Depart 
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The activities of wartime industry proved beyond a doubt 
that the electric arc had been underestimated as a peace- 


time asset 
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Is There a Place in My Factory for Electric 
Arc Welding? 


To answer this question, a manufacturer must ask himself three more: 


“Can my product be improved or my production speeded up by this process?” 
“Am I losing money through defective work which might be reclaimed by electric arc welding?” 
“Does the repair work in my plant offer a profitable use of electric arc welding?” 


To enable the manufacturer, who doubts the 


If the obvious answer to any one of these is “‘yes,” 


it is time for that manufa-‘urer to investigate the 
possibilities of electric arc welding and learn what 
this remarkable science is doing in a wide variety 
of industries. He will discover that in shipbuilding, 
railroad shops, boiler shops, pipe mills, and hundreds 
of other plants where metal part: are perma ently 
joined together, electric arc -velding equipment is 
the answer to like quections—and many others. 


advantages of using electric arc welding in his own 
factory, to see for himself the possibilities of this 
process, the General Electric Company has made a 
thorough study of its various uses, and has built 
definite types of welding equipment to take care of 
almost every kind of work. This equipment is 
now available for prompt delivery. 


Select the right equipment for the work—and a welder who knows his business 


Bulletins describing G-E Welding Equi;ment and the G-E Welding School 
sent on request {> our nearest office 


General®Electric 


General Office 
Schenectady, NY 


Com 





= 
any wns 
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and was selected with special reference to uniform quality for 
any particular thickness. The %-in. material was furnished in 
plates 3 ft. by 5 ft. in size and was used for both welding and 
cutting tests. The middle section of each plate was retained as 
a sample for determining the qualities of the plate. The re- 
maining pieces were used for making welds. During the weld- 
ing tests it was the practice to use plates that were adjacent to 
each other in the main or full plate before it was cut into weld 
speciments, so that as nearly as possible the material used for any 
particular test would be identical. 

The 


wide by 6 ft 


¥%4-in. material for welds was received in plates 12 in. 


in length. These plates were cut up into sections 
9 in. in length, and for the full width of the plate, that is, 12 in. 
All specimens for welding tests were finished with a butt joint 
of the single V 90-deg. included angle type. 

For the cutting tests the 3-ft. by 5-ft. by “%-in. plates were cut 
into strips approximately 114 to 2 in. in width as indicated in the 
The 2-in. 
sections 2 in. by 6 in. by 20 ft. 
These were cut, for convenience in handling, into 5-ft. lengths 
and in test operations cut lengthwise into sections of 2 in. width. 


The 6-in. material was shell billet steel furnished in 


description of the cutting apparatus above. material 


for cutting was furnished in 


3-ft. lengths 
and was cut lengthwise in test operations. 

Chemical analyses of these materials indicated that they were 
of approximately the following percentage compositions : 
plate for 


l4-in. mild-steel 


2-in. mild steel for cutting 
welding and cutting tests: tests: 
Carbon 0.14 Carbon 0.19 to 0.20 
Manganese 0.32 to 0.36 Manganese 0.42 to 0.44 
Phosphorus 0.012 to 0.013 Phosphorus 0.025 to 0.027 
Sulphur 0.033 to 0.055 Sulphur 0.055 
Silicon 0.006 to 0.012 Silicon 0.009 to 0.017 


\%-in. plate for welding tests: 6-in. steel for cutting tests: 


Carbon 0.25 to 0.27 Carbon ....0.46 to 0.51 

Phosphorus 0.011 to 0.013 Manganese ........0.60 

Sulphur ..---0.041 Phosphorus ........ 0.029 to 0.038 

Silicon 0.004 aD 0.064 to 0.067 
Silicon sveceqeeeee-O,13 SO 0.14 


For extra heavy cutting it was desired to determine what the 
various blowipes could do on special material approximating 
For this purpose the Naval Gun Factory 
supplied a cast-steel billet 10 in. by 36 in. by 50 in. in dimensions. 


armor plate in quality. 


This proved to be of the following percentage chemical anlyses : 


Carbon w«-0,38 Silicon 0.25 to 0.28 
Manganese 1.21 to1.28 Copper. ................0.96 

Phosphorus 0.038 to 0.043 oS ee eee 2.62 to 2.70 
Sulphur ...0.019 to 0.027 Chromium ....... Less than 0.01 


Description of the Tests 

The tests were started with the idea of submitting each manu- 
facturer’s equipment to the series of tests listed in a circular 
sent out under date of February 18, 1920. It was found, how- 
ever, that the proposed series of tests was excessive from the 
time standpoint. One of the most serious drawbacks as a time- 
consuming element was the fact that a very large percentage 
of the blowpipes submitted for test would not operate with the 
pressures specified by the manufacturers. This condition was 
probably due to the fact that it is quite a customary practice to 
recommend setting the regulator pressures three to five pounds 
higher than the specified blowpipe pressures. By throttling the 
gases at the blowpipe-handle valves the operator insures having 
sufficient pressure available at all times to maintain the required 
velocity of exit of the gases at the tip end. 


He is therefore en- 
abled to compensate for pressure fluctuations due to irregular 
action of the regulator, thus tending to minimize the development 
The specifications for the tests distinctly stated 
that at least one of the blowpipe-handle valves must be main- 
tained at full opening during a test. It was only by such a pro- 
cedure that the gas consumption of a blowpipe could be definitely 


of flashbacks. 
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ascertained. For a great many of the blowpipes the press 
were too high to enable the maintenance of a stable flame \ 
one of the handle valves at full opening. 

Another quite serious source of trouble from the standp 
of time consumption was that due to leakage, necessitating 
dismantling and repacking of valves. 

In order, therefore, that the entire might 
require an undue length of time it was decided that attent 


investigation 


should be devoted only to the so-called primary tests, consist 
of the welding, cutting, gas-ratio, and flashback tests. Si 
proposed tests as the variation of pressure within the blow; 
head, etc., were therefore abandoned. On the basis of the for 
going the following schedule of tests was adopted and all bk 
pipes tested during this investigation were submitted to them 
Welding Tests. 
to five welding tests, designated respectively as Tests 1a, 10, 
id, and 2. 


All blowpipes reported upon were submit! 


All the tests numbered 1 were made with '%-in. plat 
Test 2 was a weld with %-in. plate. 

Tests la and 1b were made with the tip sizes and pressur 
specified by the manufacturer if this were possible For bot 
of these tests a 2-ft. length of weld was made. These tests we: 
identical in all respects, with the exception that an attempt w 
made to evaluate the personal equation by using different ope: 

For Tests 1c and 1d a 12-in. length of weld was mad 
of these welds were made by the operator who made 
of Test 1a, the idea being to maintain as nearly constant 
a personal equation for this series of tests as possible. Test ki 
was run with the same size of tip as 1a, but with pressures (both 
oxygen and acetylene) 50 per cent in excess of the 
used for Test la. 


ators. 
Both 


weld 


pressur¢ 
Test 1d was carried out similarly to Ic, ex 
cept that the pressures were 25 
Test la, 


per cent below those used in 
As mentioned above, the pressures specified by the manufac- 
turer very often gave an exit velocity to the gas too high 
permit of maintaining a stable flame at the blowpipe tip. | 
such cases the manufacturer’s representative was requested t 
furnish a modified pressure that would enable the maintenance 
of a stable welding flame. Very often the modified pressur 
thus determined upon would not permit of the application of 
Test 1c, that is, a test with a 50 per cent increase in 
in both gas lines. 


pressurt 
It was customary, therefore, in such cases to 
modify the test procedure and incorporate as a test in place 
of ‘Test 1c, Test le, which was run under identical conditions 
with the above test, with the exception that the pressure on 
both gas lines was reduced to 50. per cent of the pressure used 
to make Test 1a. ; 

Tests 1c, 1d, and le were incorporated to show the effects 
of increased or decreased pressures on the operation and economy 
of the blowpipe. Such excess or decreased pressures are found 
to be quite common in many welding operations, due to careless 
ness on the part of the operator in setting regulator pressures 
or to imperfect regulator action. It was felt that a properly d 
signed blowpipe should be capable of adjustment over 
erable range for any specified tip size. It was hoped in the in 
vestigation to secure data that would either verify this assump- 
tion or prove that it was absolutely essential to maintain exact 
pressures for satisfactory blowpipe operation. 

Test 2 was a 12-in. length of weld of 34-in. mild-steel plate. 
This weld was made in all cases by the operator who made th« 
weld of Test 1b. This test was selected as indicating the prob 
able results to be obtained with a blowpipe in heavy welding, and 
with Test 1 it was felt that it would give a fair idea of the 
adaptability of the blowpipe for welding purposes. The tips 
for welding % and %-in. plate were selected as being the tips 
used respectively for thr average-size weld and for the maxi- 
mum-size weld, anc therefore the best general average for d 
termining the blow pipe’s efficiency and safety. 

Cutting Tests. The cutting blowpipes reported upon have 
been submitted to eight cutting tests, four of which may be con- 
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Uniformity of Analysis Under Control 


in the manufacture of 


PAGE-ARMCO 


WELDING RODS and ELECTRODES 


The usual analysis of iron and steel does 
not carry beyond the big five, namely: 





Carbon 
Manganese 
Phosphorus 
Sulphur 
CP Ne Silicon 
ARMCO INGOT IRON 
032 PAGE-ARMCO Ingot Iron, as shown, is 
pre analyzed for nine elements including the 
017 gases and is the purest commercial iron 
pone in the world guaranteeing a sound weld 
025 of the highest ductility. 
003 
99.874 PAGE-ARMCO Welding-Rods and Elec- 





















trodes fulfill all the requirements of the 
American Welding Society's Specifica- 
tions. 


They are carried in stock by distributors in 
all industrial centers. 


Our booklet on 
Welding Rods and 
Wire is full of in- 
teresting data. Do 
not fail to send 
for it today. 
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Page Steel @ Wire Co. 


MANUFACTURERS OF 


Rods—Ingot Iron and Special Analysis Steels. 
Wire—Plain and egg ot Rope, Telephone, Telegraph. 
Fence—Woven—Right-of-Way and Farm-Chain Link, Factory Partitions, Gates. 





GENERAL SALES OFFICE: INGOT IRON 


Grand Central Terminal, New York City 
District Sales Offices: Chicago, Pittsburgh, San Francisco, Portland, Ore. 
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sidered primary. In each of the cutting tests a length of cut 
was made that was sufficient to determine accurately the gas 
consumption of the blowpipe . Test 6a consisted of cutting con- 
tinuously 50 linear feet of %-in. mild steel, Test 7 was a con- 
tinuous cut of 10 ft. of 3-in. mild steel, Test 8 a continuous 
cut of 6 ft. of 6-in. medium steel, and Test 9 a cut by hand for 
maximum thickness. 

Each test cut was preceded by a preliminary trial cut to de- 
termine the maximum speed at which the blowpipe would cut 
with the tip size and pressures specified by the manufacturer for 
the particular thickness of metal. It was found during these 
trial cuts that the same condition existed relatively to the cut- 
ting blowpipes that was found to exist with the welding blow- 
pipes, that is, that a great many of the pressures specified by 
the manufacturers for cutting particular thicknesses of metal 
were not suitable for the work intended. One of the main 
troubles seemed to be that the majority of the blowpipes were 
operated with preheating flames of too high intensity. 

Throughout the entire series of cutting tests all blowpipes were 
operated similarly, that is, at least one of the gas-control valves 
for the preheating flames was at full opening, the preheating 
flames were adjusted to neutral with the oxygen cutting valve 
at full opening, and all cutting operations were started with this 
latter open. Some criticism of this procedure developed from 
time to time, but throughout the entire series of tests it was 
found that at no time were any detrimental results produced, 
and that even on cuts as heavy as 16 in. no trouble was found 
in starting with the oxygen cutting valve open. This method 
was adopted to insure the maximum capacity of the blowpipe 
throughout the entire test period, and further to enable the main- 
tenance of accurate pressures throughout the test and insure ac- 
curate data as to the maximum gas consumption during the cut- 
ting operation. 

Test 9, cutting for maximum thickness, was orginally con- 
ducted with the idea of submitting the blowpipe to a test for 
the maximum thickness specified by the manufacturer as per- 
missible for his blowpipe. It was found during the course of 
the investigation that the great majority of the blowpipes would 
not successfully cut the so-called maximum thickness specified 
by the manufacturers and published in their literature. Experi- 
ence during the investigation seemed to indicate that the prob- 
able maximum commercial limit for economic heavy-cutting op- 
erations when the cut is made in one direction only with an ordi- 
nary stock blowpipe, lay in the neighborhood of 10 in. It was 
therefore decided that all blowpipes should be submitted to the 
same maximum or heavy cut. A cut in material 10 in. in thick- 
ness and 12 to 18 in. in length was therefore made as a sup- 
plementary heavy-cut test for each blowpipe. 

The tests for maximum thickness of cut were made by hand. 
On account of the possibility of damage to the gage-board equip- 
ment caused by heavy slag showers from pockets, etc., pro- 
duced during cutting, this test was conducted out of doors. 
The original tests for maximum thickness were therefore made 
on different days, with the temperature of the metal varying 
from 35 to 68 deg. After the decision had been made to submit 
all blowpipes to cutting tests of identical thickriess, it was de- 
cided to minimize the effects of varying temperature as much 
aS possible on the heavy cut by making all cuts during the course 
of one or two days. By this procedure only a slight temperature 
change occurred. Particular care was also exercised to insure 
that a blowpipe was not submitted to test on pieces of the steel 
ingot used for this work that were still warm from a test of 
another blowpipe. The test for heavy cutting, that is, the special 
10-in. cut just described, is listed in the data that follow as Test 9. 

Besides the primary tests it was thought desirable also to de- 
termine the efficiency of the blowpipe as it was affected by varia- 
tions in the oxygen pressure supplied. For this purpose a series 
of supplementary tests listed as Tests 6b, 6c, 6d, and 6e were 
conducted. These were made on %-in. mild-steel plate and a 
cut of 10 linear feet made for each test. 


In this entire series of 
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tests the tip sizes and the conditions of cutting were ident 
with Test 6a listed above, with the exception that the oxy; 
pressures alone were modified. These were increased 50 an 
per cent and decreased 25 and 50 per cent, respectively, for T 
6b, 6c, 6d and 6e. No change was made in the acetylene p 
A slight aspirating effect for the increased oxygen p 
sure was expected and was shown in the volume of the acety! 
used. 

Gas-Ratio Tests. One of the prime essentials of a good w 
ing blowpipe is its so-called gas ratio, that is, the ratio of | 
volume of oxygen to the volume of acetylene consumed. Th 
retically a properly adjusted blowpipe requires equal volun 
of both gases, giving the ratio of 1 to 1. In order to establi 
the ratios of the blowpipes urder test, each one reported upor 
was submitted to a series of gas-ratio tests, numbered 5a1 and 
5b. 

For these tests the blowpipe was allowed to burn freely in ait 
with the same tip sizes and pressures as were used in the weld 
ing tests mentioned above. The blowpipe was supported upon a 
bracket stand with the tip in horizontal position. All gas-ratio 
tests were made upon the tips used for welding and no attempt 
was made to clean them before making the tests other than t 
blow them out with a rather high oxygen pressure. These tests 
might be expected to indicate the gas consumption of the blow 
pipe with the flame burning undisturbed from accidental obstruc- 
tions, such as slag adhesions to the ends of the tips, etc., which 
occur in actual welding practice. The discussion of the weld 
ing blowpipe furnishes additional interesting information concern- 
ing the gas-ratio tests. 

Flashback Testis. In order to determine the probable safety 
of operation of a welding blowpipe and, further, to secure in- 
formation concerning the permanency of construction of the 
tip and blowpipe head, the blowpipes reported upon were sub- 
mitted to two types of flashbacks tests. 

One series of tests designated 3a and 30, flashback tests on 
the tips used for welding %-in. metal and %-in. metal, respec- 
tively, consisted of the standard series of tests used by the Un- 
derwriters’ Laboratories for determining the freedom from flash- 
back and the safety of the welding blowpipe. Each of these tests 
consisted of four distinct operations. The first three of these 
operations were carried out as follows: After being properly 
adjusted to neutral flame the blowpipe was tested for flashback 
by drawing the tip at varying angles across the surface of, and 
finally pressing the tip end firmly against, certain materials 
For this test a cold steel plate, a’ firebrick, and a piece of wood 
were used. Finally the tip was used to make a pool of molten 
metal in a cast-iron block, flux being used to assist in maintain- 
ing the fluid condition of the metal and the tip suddenly plunged 
into the pool of metal. 

Another series of tests intended to determine the perma- 
nency of construction and designated as the Severe Flashback 
Test, Test 4, was carried out by supporting the blowpipe on a 
vertical sliding carriage in such a manner that at the proper in- 
stant the ignited and carefully adjusted blowpipe could be low- 
ered so that the end of the tip was directly over the center of 
a hole 2 in. in diameter and 2 in. deep, drilled in a heavy cast- 
iron block. 

In all the flashback tests the blowpipe was operated under the 
identical conditions at which it was supposed to be used during 
the welding operations, and after the initial adjustment of the 
flame no further adjustments were permitted. Following also the 
procedure in the welding tests, at least one of the blowpipe-han- 
dle valves controlling the gas had to be at full opening. 

Log-Sheet Records of Tests. It has not been thought advis- 
able, in the light of the discussions following, to incorporate as 
parts of the report the test log sheets, especially as there are over 
1900 of them. 


sure. 


_ Discussion of Test Results 
General Basis of Consideration. Summaries giving the results 


obtained with the various blowpipes, and upon which the follow- 
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, discussion of test results is based, are included in curves of 
g, 8 to 15. 
57. For convenience in analysis, the results of these tests 
summarized in a series of plotted graphs. In the plotted sum- 
tries are shown the results of tests on blowpipes from fourteen 
‘erent manufacturers, each represented by a designating number. 
he groups submitted to test comprises most of the better-known 
nd more widely advertised makes of apparatus on the American 
market and includes, besides those voluntarily submitted, three 
makes of apparatus that were withdrawn by their manufacturers 
ecause of disagreement over methods of test procedure. Sam- 
ples of these latter three were purchased for test purposes. 


62. The Cutting Blowpipe. The summaries of the data ob- 
tained from cutting tests made with the various blowpipes are 


shown in Figs. 8 to 15. The study of these data shows some rather 
interesting conditions relative to the art of metal cutting by 
the oxy-acetylene process, as follows: 

a The very great irregularity in the shape of the graphs indi- 
cates quite clearly that if the individual blowpipes have been de- 
signed acccording to a theory, there does not exist any generally 
accepted theory. In cutting identical material under standardized 
conditions the various blowpipes exhibit, as indicated by the data 
for cutting %4-in. metal, variations in speed of cutting of 330 per 
cent; variations in volume of oxygen consumed per hour of 430 
per cent; variations in velocity of exit of cutting-jet oxygen 
of 390 per cent, and variations in volume of acetylene consumed 
of 300 per cent. 

b In general the speed of cutting increases with the volume 
of oxygen consumed, provided’ the velocity of exit of the cutting 
jet and the amount of acetylene consumed in the preheating 
flame are kept constant. 

c With the same velocity of exit of cutting jet and equal 
oxygen consumption the speed of cutting is reduced and therefore 
the cost of operation increased by an increase in the amount of 
acetylene consumed in the preheating flames, the increased amount 
of acetylene requiring a larger amount of oxygen for its combus- 
tion and thus decreasing that available as an oxidizing agent in 
the cutting jet. 


d With equal acetylene consumption and equal oxygen con- 
sumption the rate of cutting, and therefore the decrease in cost of 
operation within limits, increases with the velocity of exit of the 
oxygen cutting jet. 

e With equal acetylene consumption, increasing the velocity 
of exit of the oxygen jet and at the same time the oxygen con- 
sumption does not necessarily increase the speed of cutting in 
commensurate ratio, and may even tend toward increased cost of 
operation. It seems apparent that there is an economical limit to 
such increases and that with too high a velocity an increased oxy- 
gen volume may be wasted. This indicates that for any thick- 
ness of metal there is a limiting velocity at which complete utili- 
zation of the oxygen takes place and a limiting value to the 
amount of oxygen required to produce the cut. 


As indicated*above, there is a great deal of difference be- 
tween the characteristics of blowpipes of different designs. One 
of the most interesting and noticeable differences is the fact that 
no make is equally proficient and economical for all thicknesses 
of metal. Of the six most economical cutting blowpipes on %4-in, 
material, two failed to cut 10-in. material and the remainder 
stand almost in the inverse order of rating. Further, two of the 
most uneconomical blowpipes on ™%-in. material are two of the 
most economical on the heavy or 10-in. cutting. It is interesting 
to note that this reversal of performance in general seems to be 
progressive with the variation in thickness of metal cut. (See 
Figs. 12 to 15.) 

The reason for reversal of performance, upon examination of 
the data available, seems to be quite clearly indicated. The 
average design of blowpipe is operated with the oxygen jet issuing 


’ ‘“ 
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from the tip at too great a velocity. It will be noted that the 
most efficient blowpipes are those operating’ at the lower velocities 
for the metal of various thicknesses. Where there appears to be a 
divergence from this fact, it will be further noted that these blow- 
pipes seeming in performance to be inconsistent with the above 
statement are those using an excessive amount of acetylene. 

A portion of the data plotted to show the relation between 
area of metal cut per cubic foot of oxygen consumed for the 
various thicknesses is of further interest, as it suggests that 
none of the blowpipes submitted to test is as economical in cutting 
2-in., and possibly 10-in., metal as might be expected. 


The law governing the relation between the area of metal 
cut per cubic foot of oxygen consumed for various thicknesses 
has not been determined during this investigation. The data in- 
dicate that very probably a straight-line relation exists, in which 
case the tests would show further that there is a definite limit 
to the thickness (about 12 in.) which can be cut by the oxy- 
acetylene process. “ 


On the basis of the straight-line relation it is very evident 
that none of the blowpipes tested was cutting 2-in. material eco- 
nomically. It would seem that the reason for this non-economy 
of operation is probably due to two things: First, the use of an 
oxygen cutting jet issuing at too great a velocity. If a velocity 
of 2,200 ft. per sec. is sufficient for cutting 6-in. material, it 
would appear that a velocity of 1,800 ft. per sec. is excessive for 
2-in. plate and that used for the 6-in. material. For the thinner 
flames in most cases were too large for the work required. In 
fact, in a number of instances there was practically very little 
difference between the size of the preheating flame used for the 
2-in. material. Secondly, in the blowpipes tested the preheating 
material the large-sized preheating flame would tend toward 
non-economy in operation, inasmuch as it would preheat a rela- 
tively large surface with the resulting tendency for the oxygen 
to oxidize the entire body of metal thus preheated, giving prob- 
ably a wider kerf than necessary and thus using the oxygen 
supply non-advantageously. This conclusion is further substan- 
tiated by the fact that in cutting 2-in. material practically none of 
the slags showed metallic characteristics, but was on the other 
hand fully oxidized metal. 


A further study of the data indicated also that possibly the 
maximum economy has not been fully secured for the 10-in. 
material. The cuts for this thickness also indicate that the maxi- 
mum limit for economical cutting was being approached. 


In questions of economy of operation the volume of gas 
used plays an important part. Where an excessive amount of 
acetylene is used, acetylene being the more expensive gas, the 
economy of operation is affected adversely. This question of acety- 
lene consumption is one that would seem to deserve attention. 
The size of the preheating flame is a direct index of the acety- 
lene consumption. As indicated above, in a great many of the 
blowpipes tested it was found necessary to reduce the acetylene 
pressure under that specified by the manufacturer (thereby re- 
ducing the size of the flame or acetylene consumption) in order 
to secure the flame size that did not melt too much of the top edge 
of the cut and reunite the pieces cut apart by the flow of this 
molten metal back into the kerf. In some instances with the 
specified preheating flame the pieces were practically welded to- 
gether again along the top edge, and in others the top edge 
was badly beveled. 


Neither of the above conditions, developed by excessive- 
sized preheating flames, is desirable. Even though not welded 
together, a badly beaded top edge or a badly beveled top 
edge would increase the cost of following manufacturing opera- 
tions in most cases. The feeling of the blowpipe manufacturers 
on this matter seems to be that they must have excessive pre- 


(Continued on page 42.) 
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The Human Element Remains 


N various comments that have been made on Mr. Johnst; 

paper considerable emphasis has been placed on objecti 
to operating hand torches by mechanical devices for the sak. 
eliminating the factor of the operator’s skill. The point se 
to be very well taken, for in addition to the reasons advar 
there is the fact that no welding operation is altogether {: 
proof. Even the butt and spot welding that is accomplished 
resistance welding machinery, the theoretical operation 
which is supposed to consist of merely pulling a lever, is « 
pendent upon some degree of attention and care to sec 
maximum efficiency. A piece-work operator, for example, \ 
turn out vastly inferior work if he attempts to increase his out 
put by rushing his work, or by careless preparation of n 
terial. Cutting is likewise economical according to the pr 
ficiency of the cutter, so it is well to take into account in an ii 
vestigation of this sort the fact that the individual who hand 
the apparatus has a good deal to do with the results, 


Getting the Customer’s Confidence 


VERY job welder should be a consulting engineer on th: 
subject of welding for his trade. The best way to kee; 
the customer’s confidence lies in being able to discuss welding 
problems intelligently, and with authority. To this end his 
advertising should always carry an offer of competent advisory 
service, accompanied by bits of general information on welding 
which are not generally known. Let people know why you: 
welding is dependable, why they ought to entrust welding 
problems only to men who are doing welding every day ot 
their lives, and why the ordinary mechanic cannot take the 
place of the expert welder. The intense heat of the oxy 
acetylene flame and the electric arc and the necssity for long 
practice in handling it are subjects that will interest prospec 
tive customers. If they feel that you know exactly what you 
welder is going to do and exactly why he is going to do it they 
are all the more ready to send their work to your shop 


Initiative 
NITIATIVE has been defined as the ability to think up a 
better and easier way to do your work. It 

your head as well as your hands. 


means using 
The efficiency of a shop can 
never mean anything else than the efficiency that composes it 
It isn’t the apparatus that wins, it isn’t the scheme of man 
agement that wins, it isn’t the work that wins, so much as it 
is the brains behind all these. And when every worker is 
thinking and planning how to use all his skill and clevernes 
and intelligence in making everything he does count for the 
most, he is more than a laborer; he is a craftsman. This met 
tal attitude on the part of the workman is worth developing 
and an opportunity to do it is presented almost daily. Whe 
one method of doing a job fails the boss or the foreman has 
to suggest another method. If the suggestion is accompanied 
by references to good literature on that particular problem th 
welder is stimulated to study it at his leisure, and study of this 
sort will keep his mind, as well as his hands, busy. 


Writing for the Trade Paper 
YRITING for your trade paper is a “fifty-fifty”’ propos 
tion. The trade paper is possible because other men i: 

the industry are taking the time and trouble to contribute in 
formation from their experience. Every reader owes som 
thing in return for the publication of the other fellow’s pet 
schemes. The man who meets this obligation by writing for 
his paper has to study his subject carefully to avoid making et 
roneous statements, and be sure that he has described meth 
ods accurately, so he incidentally gets some education out o! 
his efforts. Contributions to trade papers do not have to be 
masterpieces of literary effort. The editor's job is to re-ar 
range and correct and illustrate contributions so as to make the 
important features stand out strongly. He's glad to do it if the 
readers will donate their ideas. Look around and see if you 
can't find a subject of interest—and send it in. 
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A job like this is all in the day’s work 


aa pulley was cut and the 
frozen shaft removed in perfect 
condition—one of hundreds of suc- 
cessful money saving applications of 
the oxy-acetylene process 


as used daily in machine 


Prest-O-Lite Dissolved Acetylene 
has made the welding and cutting 
blowpipes available anywhere by sup- 
plying uniformly pure gas in easily 


portable and instantly accessible cyl- 
inders—a system of distribution so 
flexible as to meet every possible 
demand promptly and completely. 


(yj? 2 Forty plants and 
Sieot- OLte aes cal the rior 


shops the country over. pissorvEep ACETYLENE 


work of Prest-O-Lite Ser- 
vice, the operation of which insures 
a never-failing supply of Prest-O-Lite 
Dissolved Acetylene in any quantity 
at any place. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 
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Who'sWho 


D. RICHARDSON 
David Richardson, Captain, Royal Air Force, is the editor 
of the Acetylene and Welding Journal, London, England. 
Captain Richardson secured his engineering training by serv- 
ing as apprentice engineer for the London and Northwestern 
Railway Co., from 








1895 to 1902, and as draughtsman and test 
engineer for the Premier Railroad Company of Great Britain 
1902 to 1904. He also took the engineering course at 
Manchester University during the last four years of his work 
the L. & N. W. Co., and secured metallography 
training at the College of Technology, London. 


from 


with Ry. 


Imperial 


From 1905 to 1915 he was chief assistant in Engineering and 
Mathematics at Northern Polytechnic College, London. 


















Capt. D. Richardson 


In 1912 
training 


the Northern 


courses in 


Polytechnic commenced the first 
Great Britain. Captain Richardson at- 
tended a course at the Maschinenbauschule zu Cologne under 


Theodore Kautny, visited the principal welding  establish- 
ments in Germany, and organized day and evening courses 
in oxy-acetylene welding at Northern Polytechnic. Three 


years later he was busy organizing the training and taking 
charge of the instruction in the Royal Flying Corps, acting as 
chief instructor with the rank of Captain, Royal Air Force. 
He designed equipped shops for air force me- 
chanics, to train 300 men at a time, tested welding equipment 
and materials for the Royal Air Force, and served as a mem- 
ber of the Air Board of Specifications Committee, drafting 
specifications for fluxes and filling materials for use in the Air 
Force, and as a member of the Engineering Standards Sub-Com- 
mittee dealing with filling materials. 


and training 


In addition to his activities in giving aid to the military, 
Captain Richardson is a member of the council and technical 
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expert to the British Acetylene Welding Association, an ass 
ate member of the Institution of Mechanical Engineers, 
member of the Union de la Soudre Autogene. He se: 
as lecturer in welding to the Ministry of Munitions an 
the Northampton Engineering College, London. He is e 
of the Acetylene and Welding Journal, and of the wel 
section of Kempe’s Engineers Year Book, and besides tr 
lating into English Granjon and Rosemberg’s “Autoge: 
Welding” is the author of books on Autogenous Welk 
Cutting Iron and Steel with Oxygen, Welding of Lead, 
fective Oxy-Acetylene Welds, Welding of Copper Br: 
and Bronzes, Filling Materials for Welding, etc. He 

specialist in equipment and testing materials and equipm 
and acts as aig, ministry expert in litigation on welding 


AIR CONDENSER PRESSURE STILLS GAS WELDED 


The strides that are being made in the use of oxy-acetyle: 
welding for the fabrication of the more or less intricate equ 
ment now being specially constructed to design and specifica 
tion for oil refineries, are conspicuous. Work that was o:1 
done almost entirely by the use of threaded connections 
yielding more and more to the oil-tight and gas-tight weld 
joint, not alone because of the demonstrated superiority 
welding in this particular respect, but also because piping of! 
the same weight is materially stronger when properly welded 
than when threads have to be cut for the screwed joint 
An interesting example of the application of gas weldins 


4 








Mechanism of the Stills 


in this field is afforded in a recent order of 40 air condenser 
pressure stills for one of the Standard Oil Company’s re 
fineries. The work is being done by the M. J. Daugherty 
Company, of Philadelphia, to whom acknowledgment is mad 
for the accompanying illustrations and data. 

The pictures give an excellent idea of the mechanism of the 
stills, showing the complete unit assembled, and top and bot 
tom manifolds and one of the nine “harps” of which the unit 
consists. Every part, including flanges, couplings, headers and 
reinforcements, is welded. Eight welders were assigned to 
the work. 

Every unit in the assembly presented a special problem 
Each neck on the welded headers had to be centered ac 
curately, only a small tolerance being permitted, as the harps 
had to be so joined as to give absolutely tight and leak-proof 
connections and conform strictly to specification and design 

All flanged joints were made by the square lap method and 
all of the joints were welded. Reinforcing ribs were provided 
for the longer necks and connections of the welded header 
to give the structure an added factor of strength. On com- 
pleting each unit thorough testing and rigid inspection weré 
employed before approval for shipment. The work through- 
out is of a very high order and represents an interesting en 
gineering development of the day. 
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ROEBLING ELECTRODES 


are positively uniform in quality. They make the strongest, soundest and toughest welds 
with the least amount of trouble in welding. 
5/32”, 1/8”, 3/32”, 1/16” and 1/32” Dia. 
lapped bundles of 50 lbs. each. 


Standard stock sizes are 1/4”, 3/16”, 
Standard length is 14”. Shipped in bur- 





is pure, uniform, soft, tough, free from occluded gases and oxides and free from in- 
jurious surface imperfections or mechanical faults. Standard material is copper coated to 


distinguish it from wire for electric welding. 


sizes 3/8”, 5/16”, 1/4”, 3/16”, 5/32”, 1/8”, 3/32” and 1/16” Dia. 


Supplied in 36” standard lengths and in 
Ready for quick 


shipment in burlapped bundles of 50 Ibs. each. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 


New York Chicago 


Los Angeles 


Boston 
San Francisco 


Philadelphia 


Cleveland Atlanta 


Pittsburgh 
attle Portland, Oregon 


Se 














Stor 
ing away that interesting bit of welding experience, 


Hold on! What were you doing just then? 
or a photograph, perhaps? Don't do it? Give it to 
us. We want to show it to 5,000 other readers of 
The Welding Engineer (you're the fifty-one hun- 
dredth). If there are objectionable features to it, 
just leave it to the Editor (he studied surgery), cut- 
ting off and adding to is his hobby. 


Another thing, when you work out a successful solu- 
tion to a welding problem write us about it. Gram- 
mar and composition don’t count—it'’s ideas we want. 
If a sketch would illustrate your job in good shape, 
just make a rough pencil sketch; our draughtsman 
will do the rest. : 


If the welding industry is to grow, you welders must 
pass along your experiences. We pay for them. 


THE WELDING ENGINEER 
608 S. DEARBORN ST., CHICAGO 


















SAFETY HIGH PRESSURE 
Re CYLINDER VALVE 


A new principle in valve design 


developed for high pressure and 


proven in service. 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE COSTS, 
as it prevents leakage of cylin- 
der contents in service or transit 
and prevents return of filled 
cylin because valves cannot 


be opened 


Body of very dense metal to se- 
cure strength and non-porosity. 


Fusible plug, a ed by the 


Bureau of Explosives. 








Minimum parts. Maximum 
sturdiness. 


THE SAFETY CAR HEATING AND LIGHTING CO. 


New York 
Boston 


St. Louis 
Montreal 


Philadelphia 
Mexico City 


Chicago 
San Francisco 











AN INVESTIGATION OF OXY-ACETYLENE 
CUTTING AND WELDING BLOWPIPES 


(Continued from page 37.) 


heating flames to take care of heavy scale, slag, etc., and to 
facilitate rapid cutting, especially at the start of a cutting opera- 
tion. The experience of this investigation as developed on cut- 
ting does not indicate that a cut can be started any quicker with 
an excessive flame than with one of proper size. In cases where 
slag or heavy scale are met with it is doubted whether burning 
slag and scale off at an oxygen cost of $1.50 to $10.00 an hour 
(according to thickness of material cut) can economically com- 
pete with unskilled hand labor (chisel and hammer) at 75 cents 
per hour. 

Besides the top edge and face of a cut, the bottom edge is 
of interest as its appearance is quite closely connected with the 
type of slag formed. A completely oxidized slag has a greater 
tendency to cling to the under side, and if excess oxygen is pres- 
ent there is considerable undercutting which tends to increase 
the amount of slag and to make it adhere more firmly, with 
the result that a rough bottom edge is produced. By the proper 
proportioning of the oxygen volume it is apparent that a slightly 
metallic slag can be secured, the metallic element being due 
to the fact that in the presence of an insufficient oxygen volume 
some of the metal is blown out without being oxidized. A slight- 
ly metallic slag clings quite firmly to the bottom edge of the 
cut, but apparently possesses an advantage in that it may be 
removed in long pieces and leaves behind it, as 
smooth, sharp under edge. 


seen, a very 

From this study it may be concluded that the appearance of 
the surface layer of the steel directly after cutting with the 
oxy-acetylene flame is due to the chilling action of the large 
mass of unheated metal upon the hot surface after the flame has 
been removed. Such an effect would, of course, be more notice- 
able in a steel of higher carbon content than in one which is lower 
in this element. This of course accounts for the hard surface 
metal that is frequently encountered in working up metal cut 
with the oxy-acetylene blowpipe. 

The Welding Blowpipe. It is universally accepted that out- 
side of the mechanical features of design that affect weight, bal- 
ance and convenience of operation, the prime essentials of a 
strictly satisfactory piece of apparatus are: 

a Safety under all operating conditions. 

b Freedom from the so-called phenomenon of “flashback” or 
sustained backfire. 

¢ The quality of maintaining under all operating conditions 
a welding flame that is neither oxidizing nor carbonizing one 
technically known as a “neutral flame,” which in the process of 
combustion consumes, as nearly as possible, equal volumes of 
oxygen and acetylene; that is, maintains as nearly as possible 
the theoretical gas-volume ratio of unity. 

The tests of this investigation were decided upon with the 
idea of furnishing data that would enable blowpipes to be com- 
pared with respect to these essentials, 

81. A study of the data obtained at the completion of the pre- 
scribed tests showed so many apparent inconsistencies that it was 
evident that there was a governing factor that was not under- 
stood, and that was, so far as test data were available, not in 
evidence. Irrespective of the fact that particular attention had 
been given to insure identical working conditions and gas-press- 
ure control, and that especial care was taken to secure exceed- 
ingly competent and unbiased operators, the results obtained from 
the welding tests seemed extremely unsatisfactory. Gas ratios 
obtained during actual welding operations were extremely high. 
Those obtained when the blowpipe was burning freely in air 
were also higher than was to be expected. In tests for flash- 
backs there seemed to be a difference in the ease with which 
they could be developed in blowpipes of different manufacture, 
but there appeared to be no criterion that would enable one to 
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say just why such phenomena could be caused more easil 
some pieces of apparatus than in others, or why with 
pieces of apparatus flashbacks could be produced at times 
readily and at other times with difficulty. Finally the ge: 
quality of the welds produced during test, although exec 
with the greatest care and shown by tensile tests to be « 
higher strength than is generally secured in most welding sh 
was far from satisfactory. 

It was evident that further was 
satisfactory analysis of welding-blowpipe performance was | 
made. 


information essential 

The greatest discrepancy from what was expected a 

peared to be in the high gas ratios obtained and the first attempt 
to answer the problem was made by a study of gas-ratio phen 

ena. This seemed particularly desirable as it has been vi 
firmly held by almost all authorities that good welding can 

be done with blowpipes having a high gas ratio. 

An extensive series of supplementary gas-ratio tests 
accordingly carried out. As a result of these tests a phenome: 
of exceeding interest was developed, and gas ratios aproachi 
very nearly the theoretical value obtained. The value of the 
tests will be considered later under the subject of gas ratio. T! 


results obtained accounted partly for the quality of the weldin; 
work secured. In some respects though they added increased 
confusion by lack of consistency. 

In further study of the data secured by the prescribed tests 
it was noticed that blowpipes that seemed especially suscepti! 
to flashback were those in which the oxygen was delivered t 
blowpipe at a pressure very much in excess of that at which tl 
acetylene was delivered. It was further noticed that even among 
such blowpipes inconsistencies appeared. 
tip design in these blowpipes 


Critical examination of 
suggested a possible explanatio: 
On this basis another series of supplementary tests was mad 
from the results of which data were secured that clearly explain 
the cause of flashback phenomena. 

85. The logical continuance of the theory evolved for flashback 
leads directly to the question of safety in operation and correct 
gas ratio and will explain, in large part, the reason for so larg 
a proportion of oxy-acetylene welds being of inferior grade. 

In the more careful welding operations very great pains ar 
usually taken to burn out oxide or slag pockets, etc., with the 
result that the tip end is forced down into a confined space 
Even with such care welds are found to be oxidized. The bot 
tom of the V of a weld is almost always oxidized, while th: 
upper portion may show more or less of the clean cast metal 
It has been known for years that a shaky-handed welder could 
not make sound welds. known that certain 
blowpipes, as regards flashback, were particularly susceptibl 
to the nearness with which the blowpipe tip approached thx 
welding surface. Further, some at least have known that after 
placing an ignited and properly adjusted blowpipe flat on a sur 
face and then gradually raising the head, keeping the tip upon 
the surface meanwhile, the blowpipe would flash back after th 
head had been elevated to a certain angle. These are some of 
the facts that indicated that there was being developed at such 
times the detrimental back pressures. 

140. All the data available as a result of the investigation bea: 
out the logical development of the above theory: the high gas 
ratios during welding, the difference in gas ratios when identical 
tests are performed by different operators, the lower gas ratios 
when a blowpipe burns freely in air, the fluctuations in volume 
flows as determined by flowmeter readings taken every few 
minutes with gas pressures maintained within a few hundredths 
of a pound per square inch throughout the entire test period. 
Most convincing of all is the entirely unsatisfactory character 
of the entire group of test welds made during the investigation, 
a group of welds that probably was made with greater care than 
has ever been bestowed upon any other such set. 

All past experience, including the experience gained during 
these tests, points to but one convincing conclusion, namely, that a 


It has also been 


1921 


pipe designed to be absolutely free from flashback caused by 
form of obstruction, under all working conditions, will also 
he eminently safe blowpipe and the blowpipe that will with 
nary care produce sound welds. Such a blowpipe will be 
so designed that, under all conditions of operation even to 
plete blocking of the gas exit at the tip end, there will be 
ntained a one-to-one volume delivery of each gas, at identical 
In comparison with these fundamentals there is no 
acetylene blow pipe on the market today that fulfills the con- 


ions. 


ssures. 


DISCUSSION 
I. BANASH*: 

[he situation of oxy-acetylene gas welding and cutting is not 

lly quite so gloomy as might be inferred from this paper. 
Practical considerations must not be forgotten. 

\ fundamental point which is a most important factor in 
welding—has not given proper consideration—the personal ele- 
ment. 

It is claimed that welders and cutters 


expert secured 


It is obvious from strength of welds pro- 


were 
from navy yards. 
duced and limits of cuts that the operators were not expert, as 
| understood the word in the welding industry, and therefore 
such data can only be considered as average and not as ap- 
proaching maximum efficiencies now attainable. 

The average strength of welds according to this paper is 39,200 
pounds. I have data with me showing a series of recent tests on 
practically the same material and conditions by a welder classed 
as expert. 

In this connection I find a couple of letters from which I 
would like to read a few paragraphs. Here are the results of 
some recent tests made under similar conditions : 

Norway Filler 


Iron . 55,600 Ibs. per sq. in. 


LOW Fo occctceee eens 


Per ye 53,400 Ibs. per sq. in. 
Highest Be go AUB S97 AE 57,000 lbs. per sq. in. 
That is about 16,000 pounds higher than is found in the paper. 
With mild steel filler better results were obtained. 
from 57,500 to 60,500, an average of 59,340. 


Tests were 
The welding was 
done with first class operators; thickness of metal one-half inch. 
The commentator also says: 

“I have endeavored to show that dependable high strength welds 
are made unfailing by a properly trained operator, using the 
present day welding torch, as is obtained on the market today.” 

Continuing along this line, as regards cutting—again the oper- 
ator does not seem to have obtained results in hand-cutting 
for maximum thickness which are today ordinary routine in 
foundries, forge shops and armor plate mills, where single cuts 
of eighteen inches to twenty-four inches for sustained lengths, 
and not merely short cuts, are regular practice as compared 
with the limiting maximum as stated in this paper. 

Criticisms of engineering design of apparatus in this paper are 
based on deductions drawn from such tests and are unjustified 
since the capacity of the apparatus itself was evidently not 
fully attained by the operators. 


It may be of interest to 


note that one severe criticism of 
present design should not in my opinion have been made. Pre- 
heating flames on cutting blowpipes are concluded to be too large 
and therefore wasteful. I want to point out that hand-cutters 
were used, mounted as machine cutters. It is common knowledge, 
derived from field experience that hand-cutters are more ef- 
ficient with larger pre-heating flames than are at all necessary or 
desirable for machine cutting. 

This is no brief for the perfection of present apparatus, and 
any new information that may be gleaned from this paper 
will be widely and avidly absorbed by the industry. 

I would like to read one or two features from a letter of a 
well known metallurgist. As I coincide with his information, 
it can become a part of my discussion. 





*Consulting Engineer, New York City. 
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Paragraph 57. The writer understands that the conclusions 


of the relative showing of the torches are subject to criticism, 


‘because the torches were used under conditions for which they 


were not adapted. A valid objection holds because of the im- 
portance of the personal equation in both cutting and welding. 
Manipulation means everything and, consequently, any equipment, 
except that which was specially designed for a given operating 
condition, would obviously be denied the greatest asset it could 
have, namely, skilled individual supervision. 

Paragraph 62-A. The subject matter of this paragraph is a 
strong indictment of the present blowpipe equipment. However, 
much of the irregularities, about which the author complains, 
can be discounted by the considerations mentioned immediately 
preceding the above. 

Paragraph 63. What is apparently meant to be an indictment 
of cutting torches can be taken in the opposite manner here. It 
is hard to see how a single torch could be designed to be equally 
efficient on all thicknesses of metal, granting the author's require- 
ments for an efficient torch. 

Paragraph 81. Objection is raised to the last sentence of this 
paragraph. The statement as it stands, without further ex- 
plantation, furnishes a very serious indictment of this whole test 
work, 

Paragraph 85. The sentiment of this paragraph is good only 
as far as it goes, which is only a short distance in the direction 
of stating the whole facts. The skill and experience of the 
welder, the quality of the welding wire, the mass and con- 
sumption of the material, and so forth, should in all fairness 
be mentioned in connection with a statement like that made in 
this paragraph. 

Paragraph 140. The concluding sentence of this paragraph 
seenis to typify the dominant note in which the conclusions from 
this test work have been drawn. By continually referring back 
to the extreme nicety of the test apparatus, much more important 
considerations have been lost sight .of. The duplication or re- 
finement of accessory equipment is bootless without most pains- 
taking attention to the personal element, or to the every-day 
considerations of practical welding. 

S. V. JAMES*: At the suggestion of Mr. Banash who has 
just spoken, I rise as a representative of the Underwriters’ Labor- 
atories, and can speak from experience in testing a great many 
types of blowpipes. The point which 1 feel ought to be brought 
out in this connection is that the safety of torches depends on 
a number of items in mechanical construction and in operating 
methods which are much more important than the question of 
flashback. The writer has devoted considerable space to a 
discussion of flashback, and has outlined some very interesting 
statements, but my impression from his emphasis of that point 
would be that he tends to overstress the hazard due to 
flashback. In other work of testing torches at the laboratories, 
we have found, as he states, practically any torch under certain 
conditions can be made to flashback, but we also take into con- 
sideration a very considerable field experience, where we have 
hundreds of these torches under all conditions of service, and 
we have yet to hear of authentic cases of serious trouble due 
to this cause. 

MR. FAIRBANKS**: I would like to ask Mr. Johnston what 
precautions were taken to assure practical welders? 

MR. JOHNSTON: The welders that we had were taken 
from the Naval Gun Factory of Washington, D. C., which I 
believe is acknowledged as having one of the best welding shops 
in the Navy Department. Those welders were brought to the 
Bureau of Standards. They were put to work for about two 
weeks to see what they could do. They welded under test con- 
ditions for tensile strength tests and bending tests and so forth. 
In order to make sure, because some of us at the Bureau of 


*Underwriters’ Laboratories, Inc. 
**Chairman, Boiler Code Committee, A. S.M.E. 








44 


Standards probably had not had the experience that others had 
had, and therefore were not capable of sizing up a welder, we 
brought in as consultant Mr. S. W. Miller of the 
Rochester Welding Works. Mr. Miller was down there and saw 
the operation of those welders. 


engineer 


If he had any suggestion to 
make, it was freely given. It was Mr. Miller's opinion that the 
That was 
expressed personally, his statement being that “They were all 
right.” 


welders we had were far above the average welder. 


Now as confirmatory of that, there were eleven out of 
present, and I have 
up to the present time heard absolutely no comment reflecting 
on the 


fourteen manufacturers’ representatives 
competency of the welders. 

MR. STUART PLUMLEY :* 

The statement is made in No. 9, under “F” that the limit of 
cutting -with the process, with apparatus of standard design, is 
approximately 12-in. Every one knows who has had much ex- 
perience with oxy-acetyelene cutting, that standard hand cut- 
ting torches similar to those used in these tests, are capable, 
and have cut in many instances, up to at least 18 in., and in 
some cases more. The writer has personally seen a standard 
hand cutting torch make a sustained cut in steel, in one direction, 
of 36 in. With standard machine cutting torches, the oxy- 
acetylene process will cut up to 24 and 30-in. and such work 
is being accomplished daily in some of our larger plants. 

The conclusions reached regarding the strength of welds are, 
I presume, based largely upon the results determined in the test. 
I wish to state that these results are far lower than those which 
have been obtained by many others. 


MR. JOHNSTON: One of the criticisms was we were using 
hand torches with mechanically operated machines. Therefore 
I believe the feeling was that the torches were improperly used. 
Gentlemen, that was done with just one idea in mind,—to get 
rid of the personal equation. We wanted to get the value of 
the torch and not the operator. Consequently every manufac- 
turer that submitted his apparatus to that test knew ahead of 
time what the material was, and that the test was going to be 
made by mechanically operated devices, and he was asked to 
furnish the pressure to use and the tip size. 


There is one other thing I would like to bring up here, 
the statement which has been brought out as being an indictment 
of the whole thing, and that is, an unsatisfactory side of welds 
are looked at from this standpoint. Mr. Miller points out that 
the weld is and therefore should have the 
A very large percentage of the 
welds that are made are not cast materials. You will get spots 
here and there of casts, but you do not get casts from the top 
of the material down to the bottom. In fact, I think practically 
every man who has followed welds will find at the bottom of the 
“V” there is cast material. 


cast material 
characteristics of cast material. 


My experience, while primarily with 
the Bureau of Standards, has been obtained by looking around 
a good deal at different tests, and I believe invariably at the 
bottom of the material you will find casts. I think the reason is 
this: That down in the bottom you get an interference with 
the gas flow. You cannot help it. If the members are inter- 
ested in that, they might refer to the tests reported in The 
Welding Engineer a short time ago, where the writer in Phila- 
delphia spread a couple of plates in a single “V”, one and one- 
eighth inch, and spread then three inches, and they got entirely 
different characteristics and could not account for it. Where he 
separated three inches he had a large space for the gas to cir- 
culate around and was cutting down back pressure. 

Now in regard to safety. 
knock manufacturers. 


This investigation has not set out to 
We were after data. The spirit of the 
thing is not to knock anything. It is simply to show there is 
room for improvement in welding apparatus and cutting appa- 
ratus. The fact that we get irregular data shows that there 





*District Manager, Davis Bournonville Co. 
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must be more or less of the unknown in the designs. I d 
for a minute want to make the thing appear as gloomy 

point I want to bring out is that when you get a tor: 
blowpipe, whatever you want to call it, that is free from | 
back, you are simultaneously going to get the one that is 
to do the best kind of welding. You will notice if you 
back at the table of so-called flashback tests that there ar« 
a number of them that showed flashbacks. 
ally went back into the gas line. 
ous possibilities. 
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Some of them ; 
That torch might have dar 

I do not say it is absolutely dangerous. 

just an indication that there is a condition there that may 
under certain circumstances dangerous, and where torches:shoy 
anything like that they were tested again and again to mak, 
sure that the condition actually existed. Now, incidentally, | 
report on flashback there is not the report that would be brought 
out today, if we had made those tests after we really understood 
what the flashback was and how it was made and how to make 
flashback tests. As a matter of fact, practically any torch toda, 
can be flashed easily. It is not necessarily dangerous. 


WRECKING A STEEL BRIDGE 

The Rush street bridge, Chicago, which has been discon- 
tinued since the opening of the new boulevard link bridge. 
has been sold to a wrecking company for junk. The Ketler 
Elliott Co., who purchased the old bridge for $500, are using 
oxy-acetylene cutting torches for all metal cutting work on 
the structure. 

The illustration (furnished by courtesy of Torchweld Equip 
ment Co.) shows one large section of the bridge with a cut 
ting crew getting ready to cut through one of the members 
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The Passing of the Rush Street Bridge 


Dismembered steel beams are dropped upon barges anchored 
alongside the bridge and floated away. It is estimated that 
approximately 250 tons of metal will be salvaged for junk. 

The first bridge across the Chicago river at this point was 
erected in 1854, wooden structure which 
the Chicago fire in 1871. In 1884 the bridge now 
wrecked was built at a cost of $50,000. It was 240 feet long 
and sixty feet wide and until 1900 was operated by stean 
The connecting link bridge which replaces the Rush street 
structure was recently completed at a cost of $16,000,000. 


was destroyed by 


being 


NEW SOUTH SAN FRANCISCO DETINNING PLANT 
OF THE METAL AND THERMIT CORPORATION 
In order to handle more satisfactorily its growing detinning 

business in the West, the Metal & Thermit Corporation has con 

structed and will shortly place in operation in South San Fran 
cisco, Cal., a large new plant for the production of detinne: 

billets, in addition to the detinning plants already operated b 

this company for several years at Chrome, N. J., 

Chicago, Ind. 


and East 


The new South San Francisco plant has also been equippe: 
with a large welding shop containing excellent equipment and 
facilities for undertaki.~ repairing by the thermit process. 
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Ever Run Out of Gas? 


WHat does it cost you every time your welding, or cuttin}, workis held up? 


Chances are it often runs into hundreds of dollars. 


And this is all needless waste. The Carbic System insures your gas supply at 
all times and for less than the cost of two gas tanks. eis 


The Carbic Generator will ive you cheaper acetylene - and a few drums of 
Carbic on hand guarantees a large supply of pure gas at all times. 


Carbic torches may be used with either high or low pressure equipment. 


No matter what system of oxy-acetylene welding, and cutting you are now 
using, you should have a Carbic outfit - just as a matter of insurance. Later 
on you will use it continually. 


Carbic is mighty cheap insurance. Ask us to prove it. 


The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies. 


Carbic Manufacturin?, Company 


Duluth, Minnesota 


Sales Offices : ———— 
NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 





Carbic Cakes save money, time and patience, and yield a purer gas 
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TEXAS MAN PATENTS NEW TYPE STRUCTURE 


Among the advantages claimed for a new type of structure 
that has been developed recently in the Southwest, are great 
durability, of fabrication, and excep- 


strength and economy 


tional sanitary features. The design and method of fabricat- 
ing are protected by a patent issued to W. D. Clay, president 
of the Clay Boiler and Machine Company, of Ranger, Texas. 

The “Clay [russ Welded Frame Structure” dif- 


fers from the heavy steel structures generally erected in that 


Designed 


the framework is constructed of tubing in which the joints 
are made by welding. The completed frame is in reality one 
the necessity for rivets, bolts, 


The roof, sidewalls and floors may 


piece, eliminating entirely 
screws or screwed joints. 

be of any building material desired. The design is such that 
buildings of any required dimension can be erected without 
interior pillars. The claim of superior strength is based on 
the use of tubing, which, under certain kinds of stresses, is 
stronger than any other structural form of equal weight; and 


to the fact that the oxy-acetylene welded joint, which is re- 





te 





Clay Designed Truss Welded Frame Structure. 


markably tough, can be made even stronger than the sections 
of tubing joined, thus reinforcing the structural members in- 
stead of their strength, as is unavoidable where 
threads are cut for screwed connections or holes drilled for 
bolts or rivets. The smooth finish of the welded joints also 
renders them less susceptible to rust and deterioration, there- 
by adding to the factor of durability. Economy of fabrication, 
both for material and labor, is claimed on the basis of the 
saving in tonnage on any required factor of strength and on 
the fact that the welded joint can be made more cheaply than 
either the screwed joint or the riveted or bolted joint. The 
matter of sanitation is simply one of trim construction that 
eliminates the ordinary recesses and surfaces for gathering 
and holding dirt. 


reducing 


The adaptation of tubing to structural work was first con- 
ceived by Mr. Clay to meet the difficulty of obtaining build- 
ing material in the oil fields during the recent adverse condi- 
tions that prevailed in the Southwest, and the first building 
erected was a comparatively small structure fabricated from 
odds and ends of pipe, of which there is always an abundant 
supply in the oil districts. The success of this experimental 
step led to the erection of a larger building, the shop structure 
shown in the accompanying illustrations. In this building, 
50 ft. by 100 ft., all of the joints in the tubing were welded. 
The side, ends and roof are of corrugated iron and the floor 
of concrete. The trusses were separately tested by attaching 
a block and tackle to the bottom chords, one at a time, and 
hoisting a heavy motor truck clear of the ground. 

The Clay Boiler and Machine Company is now erecting a 
still larger building for its own plant, in Dallas. This struc- 
ture will be 100 ft. by 200 ft. The sides and ends will be of 
concrete, 10 inches in thickness, finished in marble; the roof 
will be sheathed with reinforced concrete slabs two inches 
thick; there will be a skylight 28 feet wide and two 2%-foot 
ventilator shafts, skylight and shafts extending the entire 
length of the building; the floor will be of concrete; and there 
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will be steel sash windows and roller doors. A large 
hoist will be swung to one of the trusses for the loadin, 
unloading of heavy weights. 

This will be the largest building of its type yet er 
but it is stated that it by no means indicates the lin 
dimensions to which the new welded tubular construction 
be advantageously adapted. Mr. Clay states that any nu 
of stories and any size of floor space can be built in 
way, and that his company will draw up plans and ex: 
the construction of buildings of the kind anywhere in 
country. The new departure will be observed with cons 
able interest in building and engineering circles. 





WELDING HYDRAULIC PRESS BASE 
A typical instance of the practical application of oxy-ac: 
lene welding in repair and maintenance of plant equipment 
illustrated in the accompanying cut, which shows operator: 
welding the base of a 250-ton hydraulic press that was bad 
broken in service. 
The heavy base was broken entirely through, the fract 


extending diagonally across the center. To properly bring 





Device Employed for Bringing Parts Together. 


the parts together for welding it was necessary to bind thet 
with a chain and supplement this with a steel plate securel; 
bolted to the uprights. 

The necessary chamfering was done to secure penetratio: 
and proper bonding throughout the joint, and an improvised 
preheating furnace was then built up of “I” beams and loos: 
brick. Approximately 126 pounds of charcoal and 200 pound 
of asbestos paper for covering were used. 

When the base was brought to proper heat, openings wer 
made in the asbestos sheeting to afford access to the work 
operating the torches and filling rods, and the actual weldin 
began. After the work had progressed to a point where th 
girding interfered with the operators, the chain was removed 
the steel plate being then sufficient to keep the parts proper! 
aligned. There were 44 inches of linear welds (4% inch« 
deep) besides an area of 8 in. x 4% in. that was missing and 
had to be built up. After welding the entire base was allow: 
to cool slowly in the furnace. 












Minneapolis, 
Tuesday. 


Ed:— 

1e lad who wrote “The Bells of Hell Go Ting-a-ling-a-ling 

You But Not for Me,” was away off in my estimation. 
it's been doing nothing but rain for these past five days and 
while it’s not my conception of good form to fill letters with 

s on the weather, yet it sort of gets a fellow’s goat to land 
ill this “ducky” atmosphere. I got in here last night and 
thought sure someone would turn off the water before day- 
break but no chance. Today it’s worse than ever. When I 
was passing over the grand old Mississippi this A. M. I saw 
all those “pappies” who own the flour mills lined up on the 
banks clapping their hands because the river was rising and 
that of course meant more power for them. “It’s an ill wind 
what don’t blow somebody good,” isn’t it? 

But to get down to welding. I didnt get over to Omaha 
this week because the company changed my routing; 
juently I didn’t get in touch with that shop that pulls all 
those good stunts I was telling you about. Ought to get 
around there in about ten days though, so cheer up. 

Don’t know whether it was me, the weather or just simply 
fate this week; at any rate, with one exception, every shop 
I was in was pulling just the ordinary run of welding jobs 
in the ordinary way so they wouldn’t interest you in the 


conse- 


Coated with Tiller Rod 















Extension 





How the Ends Are Prepared for Welding 


However, this one exception was a place in Cedar 
Rapids and I figured this stunt ought to be about as welcome 
to you as pay day back there in Michigan. 

Al’s shop rather appealed to me right off for some reason 
or other so after we jazzed a bit I asked permission to watch 
some of the welding. Al has an awful nice way about him, 
sort of a “no trouble at all” feeling and you know he truly 


least. 


means it. The next to the last table got my eye because I 
hadn’t seen so many twist drills all together outside of a stock 
room since I knocked around some of those places in Cleve- 
land and Detroit. 

“Why all the drills?” I asked. 

“Oh, those! We're welding an extension,” he answered. 

Well, Ed, I had seen many an extension welded on a twist 
drill but not in quite the same manner so determined I'd 
draw him out a little. 

“That’s sure a new one on me, Al. Would you mind telling 
me why you bevel them off like that and treat them as you 
do? Everybody I’ve noticed simply lined the piece for the 
extension up with the shank of the drill and made a butt 
weld.” 

“Ordinarily the method you mention is perfectly satisfactory 
but as a rule the drills are small and probably aren’t subject 
to much strain,” he said. “Now in our case we had to do 
quite a bit of experimenting before we hit on the method 
we use at present. You see these drills are all pretty good 
size so the strain is normally very great, but to make matters 
vorse the metal they work on is about the toughest propo- 
ition going, so you see what we are up against. At first we 


‘ried welding the extensions on by simply butting the ends 
gether, after grinding them off a little to make a small 
‘V, and then fused them with a 


filler rod of nickel steel. 





WELDING EXTENSIONS ON DRILLS 
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These welds came out so hard and brittle that they all broke 
off after being used only a short while. In trying to figure 
out the cause we concluded that the high percentage of 
carbon in the drills and extension rods was probably the 
reason for our failures. While making these welds we made 
it a point to keep our flame just as soft as possible because 
we have found that that is one of the big secrets in making 
successful steel welds but strive as we might we couldn't keep 
our metal from burning.” 

“I know the way,” I butted in, “I’ll bet the sparks shot 
out just like the water out of one of those lawn sprinklers.” 

“You said a mouthful there,” he continued, “and in addition 
to the big shower of sparks we could see a milky white foam 
floating around in our weld, and after making dead sure it 
wasn’t any fault of the torch we proceeded to try our hand At 
brazing. Well, we had a little better success with our brazing 
but the load was too heavy and they continued to break so 
after scratching our heads awhile we hit upon a stunt we 
had used with very good results on jobs of a little different 
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Replacement of Old by New Metal Is the Best Solution 


type. This method is the one you see us using now and it 
has proved very successful. 

“You see first of all we bevel off the ends to be welded 
on both sides, the drill as well as the extension.” Here he 
picked up one of the drills. “You will note that the bevel 
is just about forty-five degrees on each side, making the 
end after it is prepared look like a dull cold chisel. We 
found it best not to grind down to a knife edge because it 
burnt up, so we leave about an eighth of an inch here on the 
end flat. The end of the extension as you see is prepared the 
same way. Our next move is to coat these ends with our 
nickel-steel filler rod. We weld on just enough of our filler 
to give our ends a good coating.” 

“Just a minute,” I interrupted, “Don’t you have the same 
trouble with your oxidation when you weld on this layer of 
filler rod as you did with that first method you mentioned?” 

“Practically none. You see we are not working down in 
a ‘V’ but right out in the open where we can just barely 
melt our surface to get our rod to flow. If there should be 
any oxide appear we fix that because we dress all the ends 
up on the emery wheel again to take off any scale or oxide 
that might appear. Here’s one over on the stand here that’s 
been ground. It’s a pretty nice surface, isn’t it? After that 
there’s nothing to it. We just lay our pieces in the jig over 
there so as to keep them in line; butt the prepared ends 
together and make our weld. However, in this case we are 
not trying to weld three different kinds of steel together like 
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we did in our first attempts. There we had a high carbon 
steel in the drill itself, which probably contained some other 
Our extension was a different grade and so was the 
filler rod we used. In our present method we have only the 
one kind of steel to fuse; it sure is turning the trick and our 
customer is more than pleased.” 


alloy. 


“If the customer passes judgment in your favor, what more 
can you ask?” I inquired. “That’s the bird we're all trying 
Al, you intimated that you used this 
Then I told him all 
about you and our arrangement to pick up stunts so you 
could use them in your shop. I wanted to get all the dope I 
could for you but I could see plain enough that he thought 
that he had given me enough for one time but finally after 
explaining that you were away off in another state and were 
an ex-service man he loosened up a little. 


to please but tell me, 
same trick on some of your other jobs.” 


“You see it’s this way with most of us welders,’ he said, 
“we don’t have anybody come around and give us pointers; 
we have to use our head and learn by experience. It’s on 
the out-of-the-ordinary job we get paid, not so much for the 
actual work we do, but for the ‘know-how’ so in a way you 
If we went 
around telling everything we know it would simply help our 
competitors and kill our own business. 


can't blame us for holding on to what we got. 


There’s nothing per- 
sonal in this you understand but I think you'll find this the 
concensus of opinion on the part of most welders. Now con- 
cerning your friend; if he has any initiative about him he 
will see for himself where the stunt I’ve just gone over with 
you can be used in many different ways and with variations. 
Take for example on a boiler job where the plate is eaten 
away and a patch is necessary. Sometimes it’s out of the 
question to cut back far enough to find the original thickness 
on account of the scale. When a patch is tacked in position 
and an effort made to weld it to the scaled plate, the scale 
usually works into the weld making it brittle and porous. On 
the other hand if the scaled part is first worked over with 
the torch and new metal from the filler rod fused on, it not 
only forms a better base for the weld but it anneals the 
plate and helps the welder materially in making a first-class 
repair. 

“Here's another application,” he continued, “which may 
appear a little different but its along the same line. A couple 
of months ago we had a number of brass castings something 
like this.” He sketched off the drawing which I’m enclosing. 
“These castings were in a pretty bad way. Full of sand and 
blowholes and all of them had breaks located somewhere 
between the points (A) and (B). To make a long story 
short, our welds would not hold regardless of how much or 
where we preheated. The break would always open up 
directly in, or just adjoining our weld. In desperation more 
than anything else we cut out and removed that section from 
(A) and (B) and welded in two pieces of bar stock making 
our welds at (A) and (B) but leaving the ends at 
(C) open. When both these welds were cool we threw a 
heat in the rim and welded the ends of the two new pieces 
at (C). This method proved very satisfactory although tak- 
ing more time and costing more than you would suppose 
such a job would warrant, looking at it from the surface. 
And so it goes, while I have only mentioned steel and brass 
in passing, the same is true of cast iron grates or stove 
castings that are all burnt out and many other metals where 
the grade is low or naturally weak. Do you see the point?” 

“You bet I do,” I replied, and was going to tell him how 
much I appreciated getting this dope but just then he was 
called to the phone and a minute later I saw him hop into 
his machine in great haste so knew he was off on an urgent 
call. I strolled back to take another slant at the lad turning 
out those drills and say, Ed, they certainly were coming 
out nice; you know, the metal just as clear and smooth, not 
a sign of scale or anything else. 
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Well, Ed, the epistle grows longer than I expecte: 
before I close I'd like to say just one thing. If you p 

want to see a good healthy cloudburst (my idea of wha 


natives call rain) just run up to Minneapolis some tim 
Yours without a struggle, 
SHI 





METAL AND THERMIT CORPORATION CHANGEs 
TERRITORIAL ASSIGNMENTS 

William Aldrich, who has recently been in charge of the: 
welding in the Southern territory of the Metal & Thermit ( 
poration, New York, has been transferred to the Western te; 
tory of this company. From 1899 to 1908 Mr. Aldrich 
associated intermittently with the Milwaukee Electric Railway 
Light Company, Milwaukee, Wis. In 1909 he joined the forn 
Goldschmidt Thermit Company. Since then he has traveled 
every state in the United States, also in Canada, West Indi 
Central America, Panama and the tropics in the interests 
thermit, and in so doing has obtained vast experience in 
branches of this work. Mr. Aldrich will travel extensively) 
the far Western states of California, Oregon, Washington, Ida! 
Nevada, Utah and Arizona, and will make his headquarters a 
the new South San Francisco office of the Metal & Thermit 
Corporation. 

William H. Moore who until recently was assigned to 
Chicago territory, now has charge of the Southern territory 
Mr. Moore has also had a most thorough practical experienc: 
all forms of thermit welding. 

NEW HAUCK BULLETIN 

Some good information on preheating is contained in the new 
Hauck bulletin, No. 127, which has just come from the press 
It is published by the Hauck Mfg. Co., 122 Tenth 
Brooklyn, N. Y. 


Street 


The East Boston Electric Welding Co. has just been organized 
at 85 Border Street, East Boston, Mass., to operate as a machine 
shop and welding works. The head of the 
Edward Lundberg. 


company is M1: 


The District Chemical, Ltd., 1 Fernchurch Avenue, 
England, have just taken out a patent for a new purifying ma- 
terial for acetylene gas, called “Suder.” 





Lond 1 





The name and address of the Atlantic Welding Works has 
been changed to Atlantic Welded Products Company, 1725-27 
North Howard Street, Philadelphia. There is no change in 
management, but it is announced that floor space and facilities 
have been increased. In the future all business will be don 
under the name of Atlantic Welded Products Company. 





NEW OIL TORCH USES COMPRESSED AIR 
The Norton Safety Vacuum Torch recently announced by th« 
Norton Mfg. Co., 18 Trement Street, Boston, Mass., operates by 
a vacuum created by the passage of compressed air through th« 
burner head. It is of heavy steel construction and portabl« 
and burns either fuel oil or kerosene. 





NEW OXYGEN PLANT AUGURS INDUSTRIAL 
IMPROVEMENT 

In these days of general industrial improvement it is refresh 
ing to note the spirit of optimism evidenced in the announce 
ment recently authorized, that the Dominion Oxygen Company 
Limited, will break ground in mid-July for a new quarter-of-a 
million-dollar oxygen plant at Montreal, which will double the 
company’s present capacity. The building will be 100x100 ft., 
and will be substantially a duplicate of the company’s Toronto 
plant, which until now has supplied oxygen to Canadian indus 


trial users through five district stations. 


distributing 
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GROWTH OF WELDING INDUSTRY 

Electric-Arc Welding Committee, of which Mr. H. M. 
art is Chairman, has recently circularized the manufacturers 
velding apparatus and welding wire and has thereby obtained 
very interesting data on the growth of the industry. In a num- 
er of the replies received from the wire manufacturers no dis- 

tion was made between gas and electric welding wire sales. 
[hese figures demonstrate conclusively that the use of welding 
ior the year 1920 in our various industries was double that for 


the year 1919. The nation is waking up to the enormous eco- 


mic benefits and possibilities of welding. 





TECHNICAL BULLETIN NO. 1 
echnical Bulletin No. 1 of the American Welding Society 
ow available for distribution. This bulletin contains Specifica- 


tions for Standard Tests for Welds as recommended by the 


\merican Bureau of Welding. These specifications will be con- 
sidered as standard for the period of one year. 

Material of considerable importance and value was first printed 

[he Welding Engineer—the official organ—and then reprinted 
n the more permanent bulletin form. Bulletins of this nature 
will be of the standard size adopted by the other technical socie- 
ties—6 in. x 9 in. In accordance with the policy adopted by 
other scientific and technical societies, a charge will be made for 
such bulletins. In the case of members this charge will cover 
the cost of printing and in the case of non-members, a slightly 
greater amount will be charged to cover the necessary overhead 


expenses 


The price of technical bulletin No. 1 is 25c to members and 
\0c to non-members. Orders for the same may be addressed 
to the Secretary of the Society. Remittances of less than $1.00 
may be made with stamps. 





SPECIFICATIONS FOR STEEL TO BE WELDED 


Recognizing that the quality and composition of the base metal 
has an important bearing on the quality of the resulting weld, 
the bureau created a committee to deal with the specifications 
steel to be welded. This committee, of which Mr. W. J. 
k is chairman, is co-operating with the American Society for 


I 
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Testing Materials and will make use of any existing specifications 
erever such specifications will be found suitable for welding 
rposes and modifying them only when necessary. 





WELDING WIRE SPECIFICATIONS 
specifications for welding wire, gas and electric, have been 
prepared by the Welding Wire Specifications Committee for the 
welding of mild steel. They will be published shortly and thus 
available for distribution. Specifications have also been 


prepared to meet the demand for a high carbon electric weld- 
ing wire for the building up of worn surfaces where great 
resistance to abrasive wear is desired. 

A special bulletin will be issued on coated materials, including 
the analysis of coated electrodes found to be successful for vari- 
ous welding purposes. A second bulletin will include wire for 
gas welding of high carbon, nickel steel, brass, bronze and alumi- 
num, These bulletins will be issued to serve as a preliminary 
guide until definite recommendations may be offered. 





STANDARDIZATION OF RESISTANCE WELDING 

The Resistance Welding Committee, of which Mr. H. Lemp 
is chairman, has appointed sub-committees to formulate plans 
on standardization of nomenclature, rating of welding transform- 
ers and units of energy for welding, and preparing critical sum- 
maries of the art as it exists today. Before proceeding with 
any new work it was felt that it was better to take account of 
stock as it now exists and build a solid foundation on the basis 
of which future needed research may be properly planned. In 
order to carry out this work the field of resistance welding was 
divided under five sub-divisions : 

(1) Butt Welding. 

(2) Seam Welding. 

(3) Spot Welding. 

(4) Percussive Welding. 

(5) Direct resistance method of heating for the purposes of 
(a) annealing, (b) hardening, (c) brazing, (d) heating 
of rivets. ’ 

Considerable progress has been made on the standardization 

of the welding transformers which will prove valuable to the 
manufacturer, user and central station man. 

A critical summary on butt welding will soon be finished and 

ready for publication. 


WORK OF GAS WELDING COMMITTEE STARTED 


At the annual meeting of the American Welding Society, Mr. 
S. W. Miller reported that his committee will concentrate their 
first efforts in preparing a summary on pipe welding which 
would embody detailed information of the best existing knowl- 
edge on the gas welding of pipes. Mr. Miller feels that the 
interests of welding can be advanced by furnishing the public 
with fundamental and detailed information as to how such jobs 
ought to be done. 





Owing to the large amount of space required for the publica- 
tion of Mr. Johnston’s paper, with discussions, the publication of 
the usual paper under the Society Proceedings is omitted in this 
issue. 
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USEFUL ARC WELDING APPLICATIONS 

OME very useful welding dodges are shown in the illus- 
S tration: for instance, illustration A shows method of 
making a lapped plate joint where the edges do not come 
together flat or the plate bulges between the means provided 
to hold them together, such as a few bolt holes spaced some 
distance apart. 

Another use for this scheme is getting refractory plates 
and angles in place in ship barge work and perhaps later 
this scheme will be used in large size ships. The idea is 
simply to tack a bolt by its head upside down on the lower 
or inner plate, tacking it by single fillet across two edges 
only. The heavier plate used as a clamp is then brought 
down with a nut to bring the upper or outer warped plate 
into place. After this plate is tacked down and nut can be 
and the bolt knocked off at right angles to the 
weld or if this proves troublesome, one of the welded beads 
can be chipped off and then the bolt head can be knocked 


removed 





USEFUL WELDING METHODS 
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loose pushing from that direction. 

knowledged to Mr. W. T. 

used it in ship work. 
Illustration ‘ 


This method should be ac- 
Bonner, who devised it and first 


‘B” shows a method of putting in a patch in a 
plate whether a plane, round or warped surface where much 
trouble has been experienced in keeping a welded patch from 
cracking during the welding or after welding or in service or 
where from exerience such danger is liable. In the cross 
being that the contraction during welding will just about take 
section you will note the patch is slightly dished, the idea 
up the dishing and straighten out the plate that is used as a 





*Instruction from the handbook of the Electric Arc Cutting & 
Welding Co., 152 Jelliff Ave., Newark, N. J. Copies of the com- 
plete instruction book may be had from this company at $1.25 
each. 





patch relieving all strains. The ideal patch in this 
circular one but oft-times a true circle cannot be art 
but the nearer a circle is approached the better the c! 
for success. For instance, if the hole is rectangula 
ing the edges will help a whole lot and if the ho 
shaped, making it an ellipse or egg shape will ap; 
the circle where the stresses are even all around. 

Where a machine formed dished patch cannot b. 
an ordinary sheet can be dished by hammering. [If : 
is over %” thick is should be hammered hot and 
hammered hot for any thickness. 

The four clamps show an easy method of holding 
in place, simply putting a bolt through from the ins 
clamping down with a heavy plate and nut on the 
These clamps should be left in place as long as px 
this rigid system of welding. This system not being 
applicable to the non-rigid system, as it is a rigid w: 
the stress transferred to the dished patch. 

Illustration “D” shows an apparently easy job to ¢ 
initiated, that is the welding of a caulking edge on a 
or tank, This job is far from being easy, however, 
in most cases the welder is called to fix up a leaky sean 
the cause of a leaky seam is movement of the plates or riy 
Simply running a caulking edge along the joint will 
eral make the seam tight when not in use, but upon th: 
tank being put in service, especially under 
plates are liable to assume a different shape or 
under load than when quiet, the strain then being entir 
brought upon the weld whereat it is broken or pull \ 
adequate provision not having been provided to 
strength of the plates to which it is welded. 

It is not always the correct thing to do to make th 
stronger than the plate. In a boiler, for instance, wher 
rivets have been installed for part of the seam, it 
fire up the boiler and put it under full pressure, thus 
it into its final position before welding. 


pressure 


Illustration “D” shows how a caulking seam should 
proaching with the tool so as not to drive the weld un 
plate. A great deal of experience is needed in caulking 
arc welding just as caulking experience is needed fo 
work. Every boiler maker knows that an amateu: 
with a caulking tool more harm than good and simila: 
welding; too much caulking is harmful instead of benef 
A multiplicity of light rapid blows is the only reliabl 
ing method on a weld, whether the caulking is for a 
finish or to make the surface denser against weeping. Als 
too much caulking will cause the surface of the we 
crumble and repeated caulking of this nature will finally 
in crumbling the welding all away. 

Caulking rough looking welds for a finish is commor 
tice, but in this case the rougher part of the weld must 
chipped or ground approximately the size before caulking, 
the efficiency of the weld will be much lowered, both 
strength and tightness. Working a weld cold except 
surface would be similar to working a sheet cold of si 
dimensions which could be easily cracked or ruined. \\ 
ing the weld hot is a different matter, but it is almost 
possible to caulk metal arc welding while hot, althous 
many instances on very careful work each inch or 
caulked while hot (just after it is put down) with a bal! 
hammer in the hands of the welder. 


In very few instances the weld can be reheated and ca 
but these are very scarce as reheating would in general 
more strain and stresses than would be relieved by caulking 

Illustration “C” shows the proper method of filling-in s 
cylinders with the latest development, the copper nick: 
trode, which has the property of so merging with cast 
that the usual hard spot underneath the weld is done a 
with. This copper nickel electrode is far better than the old 
pure nickel peened in, as the copper nickel can be weld 









Osition 
ntirely 
away 


ial the 


Ss W el 1 
where 


be st t 


caulk 
smoot! 
Alsi 


1 
veld 


on the 

lar 
Simla 
Work 


st im- 


l cause 


wulking 





setts 


sly; care being taken not to get the cylinder wall 
h hat is weld not over two or three inches at a time. 
ss metal can be machined off with any common 
tool or a lathe or boring mill or can be ground 
size and can then be rolled and lapped afterwards. 


Th istration shows the electrode bent so that the tip is 
or ately at right angles to the score to be filled. This 
ition of previous instructions on this point, i. e. that 

al eld can be made properly unless the electrode tip is 
-y nearly at right angles to the work piece surface. For 
er-nickel electrode even although the score is very 
: least 4%” size electrode must be used, as 130 am- 
res .bout the smallest good value that will reliably weld 
iron and a %” electrode is the smallest that will 

s current. For larger work a #2” electrode is best. 
ations “E” and “F” show two methods of reclaiming 

taps in thick pieces or castings which method is not 
iny means. There is nothing more exasperating than 
1 tap, especially a bottoming tap below the surface 
ain piece. The tap must be gotten out or the work 
If the hole is large an insulated rod can be used 

up on the tap until it is above the surface where a 
can be filed on it and the tap backed out. The in- 
the rod helps to prevent spoiling of the thread 
The method here is to weld a bit at 


vation On 
dentally contact. 
me or if you have become expert at dipping in and out of 
idle, the building-up can be made practically continu- 
shorting the arc in the puddle and pulling away 
short arc before the puddle freezes. This method 
ery useful in building-up oft-times at other places 

hole. 


small an extra tube shoved down in- 
threads will allow of the added metal being built- 
e surface in order to file a wrench grip to back out the 
I!lustration “G” shows a method of building up a broken 


ved off end of a shaft where the end is not more than 


Where the hole is 


long. The copper collar is here banded on or 
held and the weld made by successive beads on the 
the collar being not more than 1%” or 2” higher than 
welding surface at any time, being pushed up successively 
juilding-up progresses... This method is far better for 
t pieces than trying to weld on a piece as it does away 
he necessity of veeing out, aligning, etc. 


\iter the weld is made the copper collar should be re- 
ved and a finish made for subsequent machining by weld- 
ng lengthwse of the shaft, similarly as is shown on the arma- 
shaft, illustration “H.’? These welds should always be 
lengthwise of the shaft in order to ensure an even de- 
ecause in welding around the other way the welding 
ng is only rght for one position and is too hot for the 
ertical welding and not hot enough for the horizontal. 
welding of armature and other shafts, by the way, 
here the bearing is worn or scored or the key-way is 
hewed out, is one of the most useful applications of arc 
ling, as there is practically no danger of putting heat 


enough into the shaft to melt adjacent babbitt or ruin ad- 


acent windings. 


Che illustration on the sheet and angle work show some 
special applications of joining two or three or even more of 
th zular structural members for structural work. 

When joining two plates at an angle, if the sheets are left 
it spread the pieces can be joined reliably in the one weld. 
The der the plates are apart, the more reliable will be the 


ining of the inner three pieces and at no time should the 
be apart a smaller distance than their thickness. The 


at 
Plate 


illustration to the right of this shows a method of stiffening 
t either for attaching to an upright or not. 
lhe angle bending and welding method shown in the center 


top 
f 


a She 


me -of the most widely used applications of arc weld- 
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ing, but is shown as an idea to extend the arc as arc weld- 
ing is only started. You will note that any angle can be 
allowed for by cutting out the “V” to correspond. The illus- 
tration to the left of this shows a method of joining by a com- 
bination of arc welding and bolts, members which must be re- 
movable. 

The window frame method itself is self-explanatory, it 
being found much easier to chamfer off the edge of the win- 
dow slightly than to cut out the corner of the angle and try 
to make a flush weld and perhaps ending by having to chip 
the weld afterward. The corner sheet method is very 
similar to the joining of the three pieces explained at the start 
of this section. A weld made in this manner and finished off 
a bit is the prettiest joint yet devised. 

Where an angle would be objectionable or the plates are 
small the weld can be made from the inside forming an angle 
of the weld with the two plates. The plates can then be 
butted on the outside at a right angle and not welded at all or 
just welded for finish only. 

A unique method of welding is shown to the left of this 
where a lapped joint must be made for a third member and 
the three of them joined. The illustration shows how one of 
the plates is nicked out and the other one laid over the notch 
half way the width of the notch so that the weld can be made 
through this opening to the third member, at the same time 
joining the two sheets. 


The illustration of the veed out plates is shown for several 
reasons, one that the angle of the “V” must vary with the 
thickness of the plate for an even flush butt weld, being 
thicker for heavy plates. In general, however, a right angle 
opening is the maximum required. 

Welding long seams butted brings up the question of the 
rigid or non-rigid method. In the rigid method the plates are 
clamped or bolted in their final alignment and the weld made 
in any manner, either continuously or broken up to spread 
the resulting contacting stresses over more time and plate. 
In the non-rigid system the plate is placed close together at 
one end and the part at the other end and the weld made 
continuously closing in the opening at an even rate which 
will just bring the closed ends together at the finish of the 
weld. This method requires more skill and experience than 
the non-rigid and in any ordinary job is not worth the trouble 
it entails, although for very careful work it may be desirable 
to use it where joining two pieces only. 

It is evidently more out of place in setting in a patch as 
the only part of the patch on which this method can be used 
would be the first seam. There is a use for it, however, even 
in setting in patches in some very rare cases where the dif- 
ference between success and failure depends on getting the 
first edge of the seam perfect so that it will not be pulled 
away due to the contracting strains when welding the op- 
posite seams, or the seams at right angles which exert a more 
tearing pull than the opposite seams in contracting. 


An aid which is hard to obtain but which has been found 
very useful in very careful work is to vibrate the work while 
making the weld by light blows of the hammer or vibrating 
the work directly after the weld is made, i. e. while it is 
cooling and contracting. The vibrations of an air hammer set 
for a light blow is the best means for accomplishing this. 


SCOTT H. TOLMAN 


Scott H. Tolman, president of the Tolman Mfg. Co., Bos- 
ton, Mass., died at his home June 15th. Mr. Tolman was one 
of the well known manufacturers of oxy-acetylene welding 
apparatus, and had a host of good friends in the industry, 
who will sincerely mourn the loss of their pleasant associa- 
tions with him. 
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You Want Service — 


F VERY THING for the Welder’s needs js aye 


way of saying “Smith’s Inventions.” 
welding apparatus includes everything from complete ae 





| 


Smith’s F d, 


and generators to the smallest accessory tool, all guaran ‘ 

reliable equipment. # 

rc 

ere 

suv Lb. i 
Carbide m i r eld 
Capacity Complete Accessory Service is one of thir" 









100 Lb. 
Carbide 
Capacity 


50 Lb. 
Carbide 
Capacity 





200 Lb. 
Carbide 
Capacity 


features of the Smith line. From all pat"! 
the country custom welding shops, indu 
shops and repair men write us about thei 
paratus problems. Time after time theyf§s, 


found what they needed among Smith's 
















Smith’s Automatic Acetylene Generato 
designed for dependability and econo 
service. Being sturdily constructed and @)}, 
lutely fool-proof they can be efficiently op. 
ed by the most inexperienced operators. 5 
makes a size that will exactly meet the 
of your shop; just tell us how many tol 


you must operate at a time. 








Smith’s Torches have the outstanding fem | 
of simplicity. Because of the ease with 


SMITH'S 


INVENTIONS 2617 4th Street 5. 
INCORPORATED Minneapolis, 


Ask Your Near: 


or Inqure of | 
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ycan be adjusted, and the steady flame they 
5 jwmd. they not only increase the skill of expe- 
ete j 
lara 


ced operators, but also enable the beginner 
do good work. Flash-backs, and uneven 
rking flames are eliminated from Smith's 


ches by the exclusive Smith mixing devices. 








ereis a Smith Torch best adapted for every 
id of Oxy-Acetylene or Oxy-Hydrogen 


elding or Cutting. We can give you the one 


of th : 
lI pale’ just suits you. 


t thefhith’s Pre-Heating Torch is a good example 
they Smith's patented labor and time-saving de- 
ith’s Hes, Here is a neat, handy device that totally 


minates the old bothersome charcoal fires. 







gulators, Equipment Plants, Connections, 
@lves,—and anything else the welder needs 


pall included in the Smith Line. 


ors. 9 
the 


~ ith's “Carbon Putty” for backing up welds, 


lb. cans,—‘“‘Cast Iron Solder’ for filling 
bred cylinders,—“‘Aluminum Solder’’ for 
ing cracks and holes, 1/5 x 10 lb. packages, 
1g fem Cast Iron Flux’’—“‘Brass and Bronze Flux” 


ith wf Aluminum Flux.” 






Complete, Handy Cataloque 
Is Yours For the Askina. 


PMITH' 
et SEINVENTIONS 
CORPORATED Minneapolis, - 


2617 4th Street S. E. 















Minn. 


























Smith’s No. 4 
Pistol Grip Welding Torch 


(Made in 14, 18 and 22 inch lengths.) 


Smith’s No. 6 
Heavy Duty Torch 


(With complete set of lengths, cutting 
jets and tips) 






Smith’s No. 12 
Lead Burning Torch 


work) \\ 


(Ideal for storage _ battery 


Ce) 
Smith’s Soldering Coppers 


(For brazing, sweating, heavy solder- 
ing, silver and aluminum solder- 


ing ) 





Smith’s Pre-Heating Torch 


(Works from open vessel of kero- 
sene. Needs no generating) 












Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Salesmen, Demonstrators, Welders and others 
meeting the welding trade to solicit subscriptions to The 
Welding Engineer, or furnish names of possible readers. 


When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 
to learn more about autogenous welding, liberal proposition. 
Write me now. Yours for welding, Mackenzie. 








nd auto radiator 
Located in Western Illinois. 
Address 87, care The Welding 


For Sale—Completely equipped welding a 
repair shop. Doing good business. 


Reasons selling personal. 


Engine er 


Position Wanted—By and 
welder with several years of the best shop experience on all 





first class electric acetylene 
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For Sale—Up to date electric welding plant; must be 
to settle family interests. 


Portable gas driven unit mount 
motor truck. Stationary unit easily transportable; can be 
almost anywhere. Acetylene outfit and all necessary tools 
well equipped shop. All large plants within sixty miles 
shop are patronizing this business. Address, Unit Electric \\ 
ing Co., 119 Carpenter St., Reading, Pa. 4t—July 


For Sale—50-lb. capacity D-B acetylene generator. 
class condition. Latest model. Used only a few months. 
dress Thos. K. Smith 1230 D St., S. E., Washington, D. C. 

For Sale—Complete file of The Welding Engineer f: 
the first issue up to and including December, 1920. Addres 
care The Welding Engineer. 








Wanted to Purchase Machinery—Wanted a second-h 
buttwelding machine for welding pipe up to 5 in.; also a sn 
buttwelder for welding pipe up to 4 in. Address Adams Pip 
Supply Co., 1101 Haas Bldg., Los Angeles, Calif 

For Sale—REPAIR BOAT, equipped with complet 
Electric Welding Outfit, Air Compressor Tank Forge, etc.; 1 
H. P. Boiler. All in fine working order. 
repair work on vessels. 





An ideal plant 


classes of work and metals. Married. Will go to any country ag ; ; 

or anywhere 1. 1. Mitchell, 9 Poinier St., Newark, N. J. P. H. Fitzgibbons Boiler Co., ee # 

pa aa noni — 2t—July-Aug 
Wanted—Experienced oxy-acetylene welder for Cuba 











- : , Available—Man; experienced in the construction of 01 
wanted by Manufacturer’s agent. Man of good character with P ( 


who speaks Spanish, pre- 
Address 88, care The Welding Engineer 





plete oxygen-hydrogen-acetylene generator plants; three y 
with a prominent manufacturer of electrolytic generators; wil 


accept 


successful sales-service experience, 






ferred 


Position Wanted—As welder (Electric), by operating hav- 
ing ten years’ experience; familiar with marine and locomotive 
Address J. W. Lyle, Erwin, Tenn., R. F. D. 1. 


Re ferences 











position as salesman, plant manager or 


supervisor. Address 78, care The Welding Engineer. 


construct 











Position Wanted—Electric arc welder; seven years expe! 


| 2 aaetc ak eae. — nee drydock 
Position Wanted—By oxy-acetylene welder, thoroughly ex- 


Will 


boil rs 









shipyard, and repair work; competent 

take charge of work of this nature; married; prefer locatio: 
near Chicago or west of Chicago, but willing to go anywhe 
on attractive proposition; references. Address J. W. Howat: 


3646 Cornelia Ave., Chicago, III. 


AGENTS 


Sell THE WELDING ENCYCLOPEDIA during your spare time 
or as you call on the trade. Write today for our plan 


THE WELDING ENGINEER 


£ outh Dearborn Street CHICAGO, ILL. 





perienced in tank, boiler and auto work. Have own outfit. 


Address 89, care The Welding Engineer. 








use if nece sSary. 

























LEADERS IN ELECTRIC WELDING FIELD 
Send Now for information on Up-to-date Production Welding Machinery / 
OFFICE and WORKS: 1908 NO. H 
































LEAD BURNERS 


If you are looking for efficient burners for use in your plant, try our No. 28 Oxy 
Hydrogen Lead Burner. Built with taps ground to a seat to insure quick and 
smooth action—a slight stroke with the finger on the tap lever produces a quick 
response in regulation of flame. Safety gauzes in throat of burner to prevent 
flashing back of flame, and a series of burner tips with varying sized orifices 
to produce a large range of flame jets, with a wind shield to permit its use in 
draughty places. Write for catalog ““B. X.” describing all our blowpipes and 
chemical laboratory appliances. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y. U.S. A. 
























LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anything 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 _— tensile 3 oe Price $2.00 the pound, 10 
pounds or over $1.75. Shipment cash with order or C. O. D. except where satisfactory credit relations established. 


DISTRIBUTORS 


Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul Welding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 


Order Today — Jobbers Wanted in Every City 


LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue, Detroit, Mich. 
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lo Garage and 
Automobile Mechanics 




















OU men who read The Welding Engineer appreciate the value of a spe- 

cialized trade paper—one which treats a definite subject in a thorough 
manner. You know what it means to the man on the job to be able to put his finger 
on the information he needs when he wants it. 


Because many of the readers of The Welding Engineer are interested in the 
Automotive industry the publisher of The Welding Engineer has pleasure in 
announcing The Automotive Electrical Engineer, a new monthly publication which will 
be devoted exclusively to Starting, Lighting and Ignition. 


The field of Starting, Lighting and Ignition, so far as the transmission of 


direct information is concerned, has been in something like the same posi- 
tion as the frontier settlement—dependent upon “cross-lot avenues” of communication. 


Starting, Lighting and Ignition is the most important branch of auto-me- 


chanics, subjects of sufficient importance to the Automotive industry to war- 
rant the publication of a paper devoted exclusively to these subjects. 


In the past, the Starting, Lighting and Ignition problems of the service 
station man, the electrical equipment man and the garage mechanic have 
been treated by many of the leading Automobile trade journals of this country with 
beneficial results. ‘The time has arrived, however, when this branch of Automotive 
Engineering has reached a point where no one of the existing trade papers can de- 
vote sufficient space to Starting, Lighting and Ignition topics to keep the interested 
reader fully advised on these subjects. In other words, Starting, Lighting and Ignition 
is a specialized field and a specialized trade paper is needed. 


The Automotive Electrical Engineer will be run exactly like The Welding |- 
Engineer. \n other words the subscriber and the advertiser will geta run ,- 


* 


for their money. If you are interested send me your subscription on approval. 


Yours for Better 
Starting, Lighting and Ignition ”. 


608 South Dearborn St., Chicago fae 
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handy in your repair shop. 
A. C. and D. C. current. 





Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 
You will also find the “WODACK” Portable Electric Drill equally 


Both tools are fitted with the “WODACK” universal motor and will operate on 
Write for descriptive circular, 


M ® ° . 
anufytured Wodack Eleciric Tool Corporation 
Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 





e 











for doing this work including initial supply of metal. 
tions with every outfit. 


4200-4208 GRAND RIVER AVENUE 





REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outfit 
Satisfaction guaranteed. 
Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 


Price $25.00 Complete. 


Full instruc- 


DETROIT, MICHIGAN 





CURRENT WELDING LITERATURE 


APPLICATION OF ARC WELDING IN MACHINERY CON- 
STRUCTON, by A. M. Candy.—Paper before’ the Society of Refrig- 
erating Engineers.—Electrical Review. July 2. 

CANADIAN CARBIDE.—A brief history of its growth and 
development at Shawinigan Falls.—Acetylene and Welding Jour- 
nal, May. 

CONCERNING ACETYLENE GENERATORS, by Marcel Piette. 

It is well to recall from time to time certain fundamental principles 
applicable to the production of acetylene gas in generators of diff- 
erent types, which may be useful to users of autogenous welding in 
the choice of apparatus. Generally speaking, the productive power 
of acetylene generators is limited by the quantity of materials 
(water*-and carbide) mixed, the speed of decomposition, the possi- 
bility of conserving all the gas which is produced when turned off 
quickly, and the temperature not exceeding that of the center of 
decomposition. The principal quality which an acetylene generator 
must possess for use in welding is flexibility. And contrary to 
what many people suppose, the flexible generator is not only one 
which can furnish large quantities of gas on demand but one 
which is capable of storing up the surplus when the work i»s 
stopped, and delivering it later without loss. The first consid- 
eration to which the buyer should give attention is that of the 
capacity for real production in the machine which is offered to 
him.—Revue de la Soudure Autogene, May. 

REPAIRING CAST IRON FLYWHEELS, PULLEY WHEELS 
AND GEARS.—In a series of eleven sketches the author illustrates 
the usual varieties ot welding problems that are presented by 
broken wheels. The text is. chiefly confined to a discussion of 
methods of avoiding cracks due to contraction.—Revue de la 
Soudure Autogene, May. 

WELDING WITHOUT PREHEATING, by David Baxter.—Al- 
most any part of an iron casting which is not surrounded by) 
metal but is free to move with expansion and contraction may 
be welded without preheating, unless it is so heavy that preheat- 
ing will be an assistance in melting the metal, thus saving gas.— 
American Blacksmith Auto and Tractor Shop, May. 

THE KJELLBERG PROCESS OF ELECTRIC ARC WELDING 
The Kjellberg process employs the steel wire electrode covered 
with a coating of non-conducting material, to protect the fused 
metal from oxidation. The tensile strength of the weld can be 
varied within certain limits to suit the purpose required. It is 





possible also to obtain various degrees of hardness by altering th: 
composition of the covering. The heat is localized within a ver) 
small area, consequently the danger of setting up internal stresses 
is reduced to a minimum. There is no limit to the size of the 
work that can be welded.—Machinery, July. j 


INVESTIGATION OF ELECTRIC ARC WELDING OF STEEI 

D gest of Technologic Paper No. 179 of the Bureau of Standards 
States that the mechanical properties of the arc-fused metal ar 
essentially those of an inferior casting. A characteristic featur 
is the presence of numerous microscopic plates within the ferrits 
grains, but the effect of the grosser imperfections of the meta 
is so much greater than any possible effect of these plates in de- 
termining the mechanical properties that the conclusion appears 
to be warranted that this feature of the structure is a matter of 
oa minor importance in ordinary are welds.—Machiner) 
July. 


TESTING COVERED ELECTRODE PROCESS WELDS.—Thes 
tests, carried on by the Anglo-Swedish Electric Welding Compan) 
of London, included tensile strength tests, rotary bending tests 
impact tests and chemical analyses. In all these tests nothing 
was observed tending to throw doubt on the satisfactory nature of 
the work.—The Boiler Maker, June. 


THE OXYGEN DRUM, by David Baxter.—An apprentice welde! 
sets down the instructions he has received from the boss regard 
ing the care of oxygen drums.—Acetylene Journal, July. 


MPERIAL cotsine LOUIPMENT 


OXY -ACETYLENE PROCESS 








A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog 
Imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 


MUM 














Acetylene Generators 


1st—Simple 
2nd—Sturdy 
3rd—Ef ficient 
4th—Guaranteed 


UNITED STATES WELDING CO., 


Minneapolis, Minnesota 


(Makers of famous “U. S.”” Welding and Cutting Apparatns) 
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WELDOX 
Asbestos Welding Paper 


\HE original welding paper, that has stood the “Test 
of Time.” Not the ordinary asbestos paper manu- 
factured for many uses, but a scientifically prepared, 

long-fibre, pure asbestos paper developed for one pur- 
pose—to furnish a welding paper capable of withstanding 
hard usage and high temperatures without giving off 
noxious and injurious smoke, gases and fumes. Your 
men naturally can do better work when WELDOX 
Asbestos Welding Paper is used on every welding job. 


WELDOX Asbestos Welding Paper comes in 50 Ib. 
and 100 Ib. rolls, 36 inches wide. 


Test a Free Sample with a torch. Subject it to 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out better work in less time. 

All rolls specially wrapped, and labeled “Weldox” 


Asbestos Mittens, plain or one finger and thumb. 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers. 
Asbestos Leggings, 16-in. to 30-in. lengths. 
Asbestos Aprons, made to specifications. 
Asbestos Masks. 
Asbestos Fibres. 
Asbestos Cloth, 

If it’s Asbestos, we have it. 


F. D. Farnam & Co. 


Office and Warehouse 


359 N. Wells St., Chicago, II. 
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Standard Carbide 
for Every Purpose 


House Lighting Plants 
Welding —Brazing—Cutting 
SIZES 


14x% 
Y4xyy 


3x2 
2 x 


Miners Lamp Granulated 


Prices Right—Ask for 
Quotations 


Prompt Attention and 
Immediate Ship- 
ment on any size or- 
der whether single can 
or carload. 


The Farmers Standard Carbide Co., Inc. 


Office and Factory 


Plattsburg, N. Y. 











Tobin Bronze Rods 
Aluminum Rods 


Fluxes 


Manganese Bronze Rods 


Aluminum Solder 
Brazing Wire 
Brass Spelter 
(all kinds) 
Carbon Rods and Paste 
Instructions Book on Welding 
WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A. 
Ohio Rubber Co., Cincinnati, Ohio 


Distributors of Our Entire Line 

I. J. COOPER RUBBER CO. 
Cincinnati, Ohio Nashville, Tenn. 
Dayton, Ohio Knoxville, Tenn. 
Toledo, Ohio Memphis, Tenn. 
Columbus, Ohio 


Cleveland, Ohio Chicago, Tl. 


Forme Atlanta, Ga, San Francisco, Calif. 
wede 
Steel+ Superior Indianapolis, Ind. Louisville, Ky. 
Vanadium Preheaters 
Nickel Drills and Grinders 


Asbestos Paper 
Asbestos Gloves 
Hose, Plain and Armored 




































prescribe the filler which will solve your difficulties. 


The largest stock of wires and rods in the country available for immediate shipment. 





A Welding Wire or Rod for Every Purpose 


Are you experiencing any difficulties in welding your products? 


If so, submit these problems to us. Let us 


Send for a free trial 


sample, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 


the best results. 


Our SWEDOX family consists of the following well known brands: 


NONOX SWEDOX 

For general acetylene welding. 
LEKTROX SWEDOX 

For general electric welding. 
CASTOX 

For acetylene welding of cast iron. 
CARBOX KROMOX 

For acetylene or electric welding of 

steel castings. 


VANOX 


NICKOX 


CHICAGO, ILL. 
127 N. Peoria St. 


For acetylene or electric welding of 
nickel steels. 


For acetylene or electric welding of 
chrome nickel steel. 


RAILOX 
For acetylene or electric welding of 
high carbon steels, building up rails, 


For acetylene or electric welding of etc 
Vanadium steels. 


BRONZOX 
For acetylene welding of Malleable 
Iron, Bronze and Brass. 

MANGANOX 
For acetylene or electric welding of 
high manganese steels, frogs, switch 
points and crossings. 








Eritital Sieel & Wire. (ompranyy remo, met, 








One of the Best and Most Economical Generators Manufactured 


Manufacturers of 
ver and Cutting Apparatus 
Lead Burning and Carbon Burning Outfits 
Welding, Cutting, Sheet Metal 
Lead Burning and Battery Torches 
Acetylene Torches 
Regulators and Gauges 


Birmingham, Ala. 
Cast Iron Rods, 24 in, long 


Weiding Plates and “V” Blocks 
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ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding,. but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
80 Church Street, N.Y. 


LET’S GO as this “Welding Foreman” who severed his conne 
tions with a World Wide Concern to go into business on his 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this weld 
Knowing success depended upon the reliability of material and 
technique, experience demanded he specify “MOREY” Ox, 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as. the 
“Welding Foreman,” whose purchases for the past five years 
were: 

1916, $270.09 1917, $403.30 1918, $558.88 1919, $487.56 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on.all orders, where re- 
liability dependability and quality are the most valuable assets 
to prosperity, as proven by a “Welding Foreman” with a 
reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorporated 1915 








WELDING RODS 


High Silicon Cast Iron 
ALSO IN ALL OTHER METALS 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 





_ Judgment of the purchaser we will gladly supply new equipment, 





Our “NO RESERVATION” 
Guarantee 


A purchaser of our equipment, supplies and service, assumes 
absolutely no responsibility, as we guarantee them to accomplish 
the results for which they are sold, and if it falls short in the 


correct any fault, mechanical or otherwise, or refund your 
money. 


Catalogue of REGO Equipment and Supplies 
on request. 


THE BUCKEYE WELDING & SUPPLY CO. 
1544-52 W. 6th St., Cleveland, Ohio 




















High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U. S. A. 











THE “ALTERNARC” 


Portable Cutting and Welding Machine 


“Carry It to the Work” 
THE ELECTRIC ARC CUTTING & WELDING CO. 


152-58 Jelliff Ave. Newark, N. J. 








The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, Chicago Height’s. Ill. 
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Distributors for Rego 
Welding and Cutting Ap- 





ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE you complete 
instructions on making tools and applying EVER STAY METAL with arn initial order of EVER STAY METAL AND FLUX. 

PE 6050600 606s UGS COs Omt Canbs bs 00) 60 4e 0086 es60 08 
Pr ae ae wes ccd ces es 04h 0 Cabeteduis me slRGs (hiss Tene chp eee este 
mv ae BCs Boe TAO, Gor DIM. 6 cc ceccccdvoececacneneces wore 


Ccoenwodeseet weve 2.75 Per Pou 
mmeeke bent rb Per Bottle This metal sold on 2 Money Back Guar 
PAR Me MAE, 2: 2.75 Per Pound antee. All orders shipped C. 0. D. No 


EVER STAY SALES COMPANY Prices F. 0. B. Omaha, Nebr. Jobber 


paratus. 1501 Jackson Street, OMAHA, NEBRASKA 








ordera shipped less than two pounds of 


wanted in every city. 











ASK HYDREX 


HOW TO TAKE THE GUESS OUT OF GAS WELDING 


Hydrex Engineering Corporation 








Buffalo, N. Y. 











AIRCO OX YGEN »» ACETYLENE 
SERVICE 


IS GOOD SERVICE 





ee 
Sf Sa, 


Good Service First 





Good oxygen and acetylene service is 
the foundation of welding and cutting 
success, and, therefore, should be one 
of the first things to consider when 
talking “contract.” 

With distributing stations al! over the 
country, it pleases us to have the ef- 
ficiency of Airco Oxygen and Acet- 
ylene Service analyzed by a prospec- 
tive buyer. 


AIR REDUCTION 
SALES COMPANY 


Mfrs. of Airco Oxygen, Airco Acetylene 
Airco Welding and Cutting Apparatus 
and Other Airco Products 





Home Office : 
342 MADISON AVE. 
NEW YORK, N.Y. 





Airco Plants and District Officer: 


*Atlanta *Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa. 
*Bocton Madison, Ill. 
*Buffalo *Minneapolis 
*Chicago *New York 
*Cleveland *Oklahoma City 
Coatesville, Pa. *Philadelphia 
Defiance, O. *Pittsburgh 
*Detroit *Richmond 
*Emeryville, Cal. *Seattle 
Gloucester, N. J. *St. Louis 
Warren, 0. 


Airco warehouses at intermediate 
points 


*Denotes city contains both Airco Plant and 
District Office. Other cities contain only plants. 


AIRCO “A” Address nearest District Office. 


Welding Torch 
being used to reclaim 
a cracked locomotive 
cyli 























Send for Copy of Airco Booklet ‘‘The Technical Engineer's Judgment of the Oxyacetylene Process.’’ Mention The Welding Engineer wnen Writing 








“Every Man in My Shop Has 














FOR THE RESISTANCE WELDER 





FOR THE ELECTRIC ARC WELDER 





FOR THE THERMIT WELDER 


The Welding Engineer Publishing Co., 


608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


chase price. 
Name 
Street 


Postoffice 


pocteee 





ages his welders to read all the good welding literature they can 


The Welding Encyclopedia” 


says the proprietor of one large and thriving shop. He enco: 


ur- 


get. His business is growing steadily, he is constantly finding 
new fields in which to work and his shop has an established 


reputation for ‘doing it right.” 


To make progress you must make your head count. Study the 
“how” and “why” of welding, and get thoroughly posted on 
your work. The Welding Encyclopedia offers you a vast fund 
of expert knowledge on all forms of welding, conveniently ar- 
ranged, fully illustrated, and written in language you can un- 
derstand. Have you ordered your copy? 


CONTENTS 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 


2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Copper, Brass, Bronze. (Full instruc- 
ticns for welding each of these metals.) 


3. Electric Arc Welding. —Two illustrated 
chapters on this process. 


4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding 


5. Therm‘'t Welding.—The most completes 
treatise on .his process ever published. 


6. Use and Misuse of Oxy-Acetylene Equip- 
ment.—Tells how to get the best results from 
apparatus and hew to avoid costly accidents. 


7. Boiler Welding.—An important subject for 
the welder to study. 


8. Heat Treatment of Steels. 


9. Rules and Regulations.—What can be 
welded, and what cannot be welded. Rules also 
govern the installation and operation of equip- 
ment. 


10. Charts and Takles.—A fund of weld'ng in- 
formation at a_ glance. Includes color’ chart 
showing colors at various temperatures. 


11. Condensed Catalogs.—Up to date informa- 
ticn about the leeding makes of welding apparatus 
and supplies. The Buyers’ Index is a convenient 
and reliable guide to the man who purchases or 
recommends welding apparatus. 


— WELDING 
ENCYCLOPEDIA 


ONIAITAM AHL 


1921 


VIGQAdO TIAINTA 





326 Pages 


FOR ALL WELDERS 375 Illustrations 


Please send me a copy of The Welding Encyclepedia, for which find en- 
closed five dollars. | understand that | may keep it for five days for examina- 


tion and if it is not satisfactory | may return it and ycu will refund the pur- 


Bound in Cloth 
Price $5.00 
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Send the Coupon Today 


Order with this coupon, enclos.ng 
check or money order for five 
dollars. If, after keeping the book 
five days for examination, you are 
not satisfied with it, you may re- 
turn it at our expense and the 
purchase price will be promptly 


refunded. 
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